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©fcontolooical  Society  of  Great  Britain. 


ORDINARY    MONTHLY    MEETING. 

November  1st,  1886. 

T.  CHARTERS  WHITE,  M.R.C.S.  &  L.D.S.Exr,., 
President,  in  the  Chair. 


Ox  taking  his  seat  the  President  addressed  a  few  words  of 
congratulation  and  welcome  to  the  assembled  members  on  the 
commencement  of  a  fresh  session.  He  hoped  all  had  enjoyed 
a  pleasant  vacation,  and  that  they  had  returned  prepared  to 
resume  work  with  fresh  vigour.  He  trusted  that  they  would 
afford  evidence  of  this  by  entering  with  zest  into  the  business 
of  the  meetings. 

The  Minutes  of  the  previous  meeting  having  been  read 
and  confirmed, 

Dr.  C.  M.  Cunningham  signed  the  Obligation  Book,  and 
was  formally  admitted  to  membership  by  the  President. 

The  following  candidates  were  then  balloted  for  and 
fleeted  nieinbers  of  the  Society,  viz.: 

Messes.    Humphry  Wiitgfield  Tracy,   L.D.S.Edin.,    6, 
Hatter  Street,  Bury  St.  Edmunds  ; 
Petes    Cbank,   L.D.S.Eng.,    7,   Castle   Street, 

( lanterbury ; 
Albert  J.  Kutz,  L.D.S.I.,  D.D.S..  32,  Wimpole 
Street.  ( ';i\ rndisli  Square,  W. 
The  Pbisident  then  announced  that  it  was  proposed  by  the 
Council  thai  Mr.  G.  A.  Ibbetson  should  be  elected  an  Honorary 
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Member.  He  Eeli  Bure  thai  all  would  be  pleased  thus  to 
recognise  the  services  of  an  old  and  faithful  member,  and 
one  who  was  so  well  known  and  so  highly  respected.  After 
the  way  in  which  the  announcemeni  bad  been  received  it 
seemed  to  him  thai  it  wonld  be  an  empty  form  t'>  send  round 
the  ballot  box  again,  and  thai  the  resolution  of  the  Council 
mighl  well  be  confirmed  in  a  more  expeditious  manner. 

Mi:.  I>  ;  proposed,  that  the  election  should  take  place 

on  thi>  occasion  by  Bhow  of  hands. 

This  having  been  seconded  by  Mb.  Stobbb   B  .and 

agreed  to,  Mi:.  Geobge  A  ;  i  was  unanimously 

elected  an  1  [onorary  Member. 

The  President  Baid  lie  was  sorry  to  havi  te  that  lie 

had  received   letters  from   two  officios  of  the  Society,  the 
Treasurer  and  the  Librarian,  who  regretted  their  inabil 
be  present  owing  to   illness.     Happily  both   Beemed  to  be 
doing  well,  and  he  hoped  would  soon  be  back  in  their  p 
He  understood   thai    Mr.   Henri  Weiss  would  announce, 
behalf  of   lus    father,  the   additions  which   had   been  made   to 

the  Library  Biuce  the  last  meeting. 

Mb.  Henri  Weiss  reported  thai  no  very  important  dona- 
tions to  the  Library  had  been  received  during  the  vacation, 
the  principal   being  the  Calendar  of  the   Royal  Colli  a 
Surgeons  and  a  volume  of  Transactions  of  the  Smithsonian 
[nsi  itute. 

The  Cubatob  (Mi:.  Storeb  Bennett)  reported  that  Bince 
the  last  meeting  of  the  Society,  Bix  specimens  had  hi  en 
received  for  the  Museum.  For  three  <>f  these  they  wen 
indebted   to  Surgeon  G.  M     I  [ndian  Medical  Service, 

Chitral,  Eafiristan,  who  had  forwarded  a  case  of  specimens 
to  the  Museum  of  the  B  j  .    I 

Mr.  Stewart,  the  Curator,  to  forward   to  the  OdontoL 
I  j  the  crania  of  two  Ibi  nnfortui 

the  lower  jaws  were  not  included,— and  the  Bkull  of  one  of 
the  Felidse,  probably  a  black  leopard  1  / 

Mr.   Dunn,  of  Florence,  had   e  i  very  interesting 
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specimens,  viz.,  an  upper  and  lower  jaw,  which  he  believed 
to  have  been  found  in  an  ancient  Etruscan  tomb,  which 
would  indicate  their  age  as  about  2,500  years.  They  were 
very  chalky  and  fragile,  and  had  apparently  belonged  to 
different  individuals. 

The  upper  jaw  was  rather  small,  and  contained  the  incisors, 
canines,  and  bicuspids  on  both  sides,  with  the  first  and  second 
right  molars,  the  tuberosity  with  the  wisdom  tooth  having 
been  broken  away ;  the  whole  of  the  molar  region  on  the 
left  side  had  likewise  been  destroyed.  The  teeth,  which  were 
small,  showed  considerable  marks  of  wear,  but  no  trace  of 
caries;  some  slight  absorption  of  the  alveolus  round  the 
necks  of  the  teeth  had  taken  place,  though  there  was  hardly 
a  trace  of  tartar  to  be  discovered.  The  incisors  were  set 
almost  in  a  straight  line  across  the  face,  the  canines  and 
posterior  teeth,  also  in  a  straight  line,  being  at  an  obtuse 
angle  to  the  incisors;  thus  there  was  no  curved  outline  to 
the  alveolus  at  all. 

Unlike  the  upper  jaw,  the  lower  one,  which  consisted  of 
the  horizontal  ramus,  presented  a  well-shaped  arch  containing 
the  incisors,  canines,  and  bicuspids,  on  both  sides,  with  the 
first  molar  and  socket  of  the  second  on  the  right  side  ;  the 
rest  of  the  specimen  being  missing.  The  teeth,  which  were 
considerably  worn,  presented  the  dark  appearance  so  often 
seen  where  rapidly  advancing  caries  has  been  suddenly 
arrested,  redeposition  of  lime  salts  subsequently  taking  place, 
giving  an  almost  enamel-like  hardness  to  the  superficial  layer 
of  dentine.  The  teeth  had  evidently  been  exposed  to  the 
friction  engendered  by  an  edgc-to-edge  bite.  Absorption  of 
the  alveolus  had  taken  place  to  a  greater  extent  than  in  the 
former  specimen,  and  there  were  some  nodules  of  tartar  on 
t  be  routs  of  the  teeth. 

Lastly,  the  Society  had  acquired  by  purchase  'he  skull 
of  an  African  Manatee  (ManatvA  senegalensis).  'flu;  order 
Syrenia  was  thus  beginning  to  he  fairly  represented  in  the 
Museum,  for  last,  session  the  skull  of  a  female  dugong 
( Halic&re  dugong)  had  been  acquired  and  exhibited.  The 
present   specimen,  the  Senegal    Manatee,  differed   from  the 
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American  variety  in  p  issessing  forty  molars,  whilst  the  1 
onlv  had  thirty-six.     A  curious  difference  in  the  vertebral 
column  mighl  also  bo  observed,  for  while  the  axis  and  third 
cervical  vertebra  of  the  American  variety  were  freely  movable 
on  each  oilier,  in  the  African  species  were 

firmly  anchylosed  together.  Although  the  creature  had 
forty  molars, these  were  never  all  in  position  at  one  time  the 
anterior  ones  being  developed  and  in  use  before  the  posterior; 
these  latter  being  erupted  later  and  moving  forward,  the 
front  ones  being  in  the  meanwhile  extruded:  a  somewhat 
similar  arrangement  to  thai  observed  in  the  case  of  tho 
elephant's  molars.  In  the  premaxillary  bone  two  temporary 
incisors  were  developed  in  the  Manatee,  but  no  trace  of  u 
tooth  germ  was  to  be  found  in  the  incisor  region  of  the  lower 
jaw,  and  no  premolars  were  developed  at  all. 

( )ne  peculiarity  of  the  order  Syrenia  consisted  in  the  b 
of  the  ear  being  placed  external  to  the  skull  instead  of  being 
enclosed   in  an  auditory  bone,  peculiarities  which   were  well 
marked   in   the  present   specimen   and   in  the  dugong  lately 
acquired. 

The  following  letter  from  Mr.  Jas.   Parkinson    was  then 
read  by  the  SECRETARY: — 

"SackvilleS 

"jv         "    ■  1    .  "  -- 
■•  I »:  lb  Mb.  Secretary, 

•■  It  is  with  very  greal  and  die        lintment  to  myself 

that  I  am  \'\    illness  unable  to  be  present  tins  evening  to 

introduce  to    the   notice   of  the    Society  a    portrait    of  OUT   old 
and  valued  friend.  Mr.  T.  A.  B 

"  Several  of   his    friends    felt    that    they  could    DOl 

opportunity  given  them  to  procure  it   for  the  Odontol 
Society,  and  they  now  offer  it  For  your  kind  acce] 
small  token  of  the  greal  regard  they  entertain  towards  him. 
and  the  value  I  -h  to  the  adered  by 

him  to  the  Society  <  specially  and  the  profi  nerally 

during  the  las!  thirty  \ .  a 

•'  I  feel  that  a  convenient  opportunity  is  abo  afforded  me 
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of  refreshing  your  memory  with  the  numerous  and  varied 
services  rendered  by  our  old  friend.  You  will  find  him  at 
the  first  meeting  of  the  Society,  in  November,  1856,  one  of 
your  active  and  energetic  Secretaries.  This  post  he  held 
until  1861,  a  period  of  great  anxiety  to  those  engaged  in  the 
formation  and  solicitous  for  the  future  success  of  the  Society, 
and  a  large  amount  of  the  success  attained  was  by  his  most 
useful  and  judicious  co-operation.  After  this  he  continued 
a  member  of  your  Council,  placing  his  experience  and  advice 
at  its  disposal.  In  1865  he  was  unanimously  elected  President 
of  the  Society,  an  honour  which  was  again  accorded  to  him 
in  1881,  and  those  who  remember  these  periods  will  recollect 
how  ably  and  generously  he  fulfilled  the  duties  of  this 
honourable  position. 

"  The  Odontological  Society  has  not  alone  received  the 
benefit  of  his  valuable  services.  On  the  establishment  of  the 
Dental  Hospital  and  School,  offsprings  of  this  Society,  first 
in  Soho  Square  and  afterwards  in  this  building,  you  will 
find  him  hard  at  wrork  in  assisting  their  development  and 
afterwards  becoming  Dean  of  the  School,  a  most  important 
office.  There  must  be  many  present  in  this  room  who  can 
remember  and  appreciate  his  genial  manner,  his  kind  and 
sound  advice,  and  his  encouragement  to  all  those  seeking  it. 
I  could  add  much  more  in  enumerating  his  services  were  it 
necessary,  but  these  are  so  well  known  to  the  members  of 
the  profession  that  I  refrain. 

"Trusting  that  you  will  receive  this  addition  to  your  walls 
with  a  hearty  welcome, 

"  Believe  me,  sincerely  yours, 

"David  Hepburn,  Esq."  "  Jvs.  Parkinson. 

The   Portrait,  which,  like  those  of  Mr.  J.  Tomes  and  Mr. 

Parkinson,  lately  presented  to  the  Society,  is  by  .Mr.  Maeart  ne\  , 
and  a  very  satisfactory  likeness,  was  then  uncovered. 

The  PfiESIDENT  replied  that  it  was  unnecessary  for  him  to 
say  more  than  that  he  accepted  the  picture  on  behalf  of  the 
Society  as  a  welcome  addition  to  its  Collection.  No  one  who 
had    Known    Mr.  Arnold     Rogers    could    look    at    this    portrait 
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without  being  reminded  of  his  amiability  and  warm-hearted- 
ness, his  dignity  of  character,  and  bis  constant  desire  to 
further  the  interests  of  the  Society.  In  its  oame  be  thanked 
the  donors  most  heartily  for  their  valuable  and  acceptable 
present. 

Dr.  St.  Gh  .  Ellioti  read  the  following  letter  from 
Dr.  Taft,  President  of  the  Section  of  Dental  and  Oral  Sn 
of  the  International  Medical  Congress  of  18*7,  and  intimated 
that  he  should  he  glad  to  receive  the  names  of  any  members 
of  the  profession  who  might  be  disposed  to  comply  with  Dr. 
Taffc's  request. 

•■  (  '.■"•// mati,  Ohio,  /'.>'..  1 .. 

"October  7th,  1  36 

"  Ml    DEAB  SlR, 

"  We  desire  at  the  earliest  possible  moment  to  ascertain  who 
will  prepare  papers  and  work  for  the  Section  on  Dental  and 
Oral  Surgery  of  the  Internationa]  Medical  Congress  to  be 
held  next  year. 

'•  Will  you  give  me  the  names  of  fifteen  to  twenty  dentists 
in  Gnat  Britain  and  Ireland,  who  could  and  would  be 
willing  to  prepare  papers  for  the  Section  r 

"Preparations  are  being   made  for  a  very  extensive 
complete  presentation  of  clinical  ami  prosthetic  work.     The 
aim  is  to  arrange  for  ten  to  twelve  operating  chairs,  which 
may  be  used   In   the    b  i  of  each   country, 

thereby  have  all  the  various  methods  presented  by  the  besi 
skill  in  the  world.  Benches,  lathes,  furnaces,  Ac.  will  be 
furnished  for  the  use  of  the  besi  skill  that  can  be  found  in 
Prosthetic  Dentistry.  Tims  will  be  demonstrated  all  the 
various  methods  of  constructing  and  inserting  artificial 
substitut 

"Facilities  will  also  be  male  for  various  branch) 
scientific  work,  microscopical  and  histological,  with  ill. 
tions   of    the    mosl     perfeel     kind.      Op  upon   and 

treatment   of  exposed  pulps,  diseased  gums,  and  othei 

the  mouth  will  be  performed  by  t  ibility 

extant. 
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"  Thus  you  see  the  plan  is  devised  for  large  things.  I 
trust  that  the  meetings  will  be  so  arranged  that  sufficient 
time  will  be  afforded  for  the  profitable  carrying  out  of  this 
scheme. 

"The  clinics  and  practical  work  will  be  conducted  in  the 
best  possible  adapted  rooms  to  be  obtained  in  the  vicinity  of 
the  hall  in  which  the  meetings  of  the  Section  will  be  held. 

"  This  will  give  you  an  idea  of  the  contemplated  work  of 
the  Dental  Section.  Please  give  me  your  suggestions  at  your 
earliest  convenience. 

"  Yours  very  trnly, 

"  Dr.  W.  St,  George  Elliott,"  "  J.  Taft. 

Dr.  Elliott  added  that  he  would  take  that  opportunity  of 
making  another  announcement,  which  might  be  of  interest  to 
some  of  the  younger  members  of  the  profession,  and  to  those 
who  were  preparing  to  enter  it.  The  only  American  dental 
degrees  recognised  in  England,  and  therefore  of  value  to 
English  practitioners,  were  those  of  Harvard  and  Michigan 
Universities.  Both  of  these  bodies  required  all  candidates  to 
pass  an  examination  in  general  knowledge,  and  it  was  found 
that  this  was  sometimes  an  obstacle  in  the  case  of  those  who 
had  devoted  several  years  to  the  acquisition  of  professional 
knowledge.  To  obviate  this  the  University  of  Michigan  had 
determined  to  hold  its  preliminary  examinations  at  various 
centres  in  this  and  other  countries,  so  that  students  at  a 
distance,  who  thought  of  trying  for  its  dental  degree,  might 
have  an  opportunity  of  passing  the  examination  in  general 
knowledge  before  they  entered  upon  their  professional  st  adies. 

The  President  remarked  thai  he  hoped  \)v.  Taft's  Letter 
would   meet   with  a  ready  response  from  members   of    the 

Society. 

Mr.  Storer  Bennett  exhibited  on  behalf  of  Mr.  Colyer,  one 

of  the  students  of  the  Dental  Bospital,  8  girl  aged  sixteen, 
and  presented  to  the  .Museum  models  of  her  mouth  which 
showed  a  very  remarkable  dent  it  i<  m.  In  the  lower  jaw  were 
the    two  first   permanent    molars,   the    four    milk    molars,    tun 
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deciduous  canines,  and  one  peg-shaped  temporary  in 
In  the  upper  jaw  there  were  only  the  roots  of  the  deciduous 
canines  and  the  right  first  permanent  molar.  Tin:  temporary 
centrals  and  the  left  (irsl  permanent  molar  had  been  extracted 
on  account  of  caries  some  time  previously,  but  no  other  teeth, 
us  Car  as  could  be  learnt,  had  ever  been  erupted 

The  patient's  history  Avas  of  a  very  negative  character, 
no  abnormality  having  been  noticed  in  the  dentition  of  her 
parents,  or  of  her  brother  or  three  sisters,  all  of  whom  were 
younger  than  herself.  The  girl's  hair  presented  no  peculiarity, 
and  there  was  nothing  in  her  personal  history  which  tended 
to  elucidate  her  condition. 

Mb.  Chables  Tomes  showed  a  model  of  a  remarkable 

of  arrest  of  development  of  the  molar  teeth,  and  also  one  of 
the  teeth  which  he  had  extracted. 

The  patient,  a  man  aged  twenty-live,  came  to  him  com- 
plaining of  pain  in  the  right  upper  second  molar.  This  was 
(bund  to  be  due  to  an  exposure  of  the  pulp,  the  result  of 
absorption  caused  by  the  pressure  of  the  wisdom  tooth.  Mr. 
Tomes  therefore  extracted  it  and  found  to  his  surprise  that  it 
had  no  roots.  .Moreover,  he  ascertained  by  passing  a  probe 
beneath  the  crown  of  the  first  molar  that  it  also  had  HO 
The  crowns  of  both  these    teeth  wire  fairly  developed 

and  at  their  proper  level,  but  all  the  other  six-  and  twelve- 
year    molars    ended    level    with    the    gum;    the    right    upper 

molars  had  apparently  been  pushed  ap  to  the  Level  of  the 
other  teeth  by  the  eruption  of  the  wisdom  tooth  on  that  side. 
from  this  Mr.  Tomes  was  incline. 1  to  doubt  whether  any  of 

these  molars  had  roots.  The  remarkable  I'aet  in  the  case 
was  that  this  arrest  of  development  took  place  at  the  same 
stage  of  the  growth  of  the  teeth,  but  must  have  occurred  at 
different  periods  in  the  life  of  the  individual. 

Mr.  Tomes  also  showed  a  model  of  the  mouth  of  a  lady 
whose  twelve-year  molars  were  very  small  whilst  the  other 
molars  were  well  developed. 

Also  a  central  incisor  which  had  been  handed  to  him  for 
exhibition  by  Mr.  Turner.      It  had  been  extracted  on  account 
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of  looseness,  and  it  was  then  found  that  the  root  had  been 
entirely  absorbed.  The  base  of  the  tooth  looked  almost  like 
that  of  a  properly  shed  temporary  tooth,  bat  the  margins  of 
the  cup-shaped  depression  were  very  regular  and  its  surface 
remarkably  even.  No  cause  could  be  assigned  for  the 
absorption. 

Mr.  R.  H.  Woodhouse  pointed  out  that  there  was  a  filling 
on  one  side  of  the  tooth,  and  suggested  that  this  might  have 
been  the  primary  cause  of  the  periosteal  irritation  of  which 
the  absorption  was  the  result. 

Mr.  J.  F.  Colter  showed  models  of  a  case  very  similar  to 
that  exhibited  by  Mr.  Storer  Bennett.  The  patient  was  a 
gentleman  about  thirty  years  of  age,  strongly  built,  of  active 
habits,  and  who,  except  for  indigestion,  due  probably  to  his 
deficiency  of  teeth,  had  enjoyed  good  health.  Of  the  per- 
manent set  he  had  only  the  four  six-year  molars  ;  there  were 
also  seven  temporary  molars,  and  two  malformed  incisors, 
one  in  each  jaw.  The  temporary  teeth  were  extracted  and 
artificial  dentures  fitted.  These  he  had  now  worn  for  some 
years,  but  no  more  teeth  had  made  their  appearance. 

Mr.  S.  J.  Hutchinson  laid  before  the  Society  some  hints 
on  various  practical  points  which  he  hoped  might  be  found 
useful. 

From  what  he  had  seen  during  his  visit  to  the  United 
States  in  1879,  he  thought  that  communications  of  this  kind 
were  more  common  in  the  American  Dental  Societies  than 
they  were  in  this  country.  He  had  himself  derived  benefit 
from  some  of  the  hints  and  contrivances  which  Dr.  St.  George 
Elliott  had  brought  under  their  notice  on  several  occasions, 
;ind  he  thought  that  Dr.  Elliott's  example  might  with  advan- 
tage be  more  frequently  followed  than  it  had  been  hitherto. 
Possibly  members  might  be  diilident  about  bringing  Forward 
what  seemed  fco  them  to  be  small  things,  but  these  small 
matters  were  often  very  useful  in  practice,  and  in  fact  this 
was  the  Only  excuse  he  could  oiler  for  his  present  eouuuuni- 
cation. 
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All  mast  at  times  have  experienced  the  annoyance  after 

mounting  gum  blocks  of  finding  the  joints  come  out  black  on 
the  finished  plate.  In  order  to  prevent  this,  some  practitioners 
were  in  the  habit  of  covering  the  joints  inside  ami  out  with 
strips  of  No.  60  gold  foil  to  keep  out  the  rubber  ;  but  this  did 
not  always  suffice.  He  had  found  that  the  easiest  way  of 
getting  over  the  difficulty  was  to  put  the  case  into  a  thick 
paste  of  chloride  of  lime,  and  at  the  end  of  six  or  eight  hours 
the  black  lines  would  be  found  to  have  been  completely 
removed. 

In  pivoting  teeth  it  was  often  convenient  after  preparing 
the  root  and  taking  a  model,  to  send  the  patient  away  and 
complete  the  operation  at  a  subsequent  sitting.  To  be  obliged 
to  go  about  for  a  day  or  two  with  a  gap  in  the  front  of  the 
mouth  was  rather  an  unpleasant  ordeal,  especially  Eor  a  lady, 
ami  in  oriler  to  obviate  this  he  found  it  a  good  plan  to  keep 
a  few  pivot  teeth  on  hand, — some  six  or  eight  of  various  sizes 
and  colours, — from  which  one  roughly  suited  to  the  case  could 
be  selected  and  iixed  temporarily  hut  securely  until  the  proper 
tooth  is  ready.  Even  a  bad  match  was  better,  in  tin'  opinion 
of  most  patients,  than  the  conspicuous  disfigurement. 

No  doubt  most  of  the  members  present  had  Bometimes 
found  it  troublesome  to  match  the  incisors  of  elderly  people 
when  the  teeth  .'ire  dead  or  dull  from  the  deposit  of  a  thin 
layer  of  tartar.  The  plan  commonly  adopted  in  such  cases 
was  to  ruh  the  surface  of  the  artificial  tooth  with  sand-paper, 
hut  an  easier  way  was  to  wipe  over  it >  BOxface  with  a  little 
fluoric  acid  ;   this  took  oil'  t  he  gloss  and  lett  exactly  the  smooth 

dull  surface  required.     Owing  to  its  property  of  dissolving 

Lrla>s  the  acid  must   he  kept    in  a  gut  ta-pcrclia  bottle. 

lie  often   wished   that    he  had    ti\e  hands  and    no    hack,  and 

probably  others  had  been  equally  puzzled  in  trying  to  make 
two  hands  do  the  work  of  three,  as  for  instance  when  one 

wants  to  use  both  hands  in  filling  a  cavity  on  the  Lingual 
surface  of  an  incisor  and  to  hold  a  mouth  mirror  at  the  same 
time.  I*  nder  these  circumstances  the  plan  he  adopted  was 
to  place  a  cork  between  the  teeth,  have  a  mouth  mirror  with 
a  piece  of  wire    attached,   instead    of  the   Usual    handle,  and  to 


CASUAL    COMMUNICATIONS.  11 

stick  this  into  the  cork.  The  latter  acted  as  a  gag,  keeping 
the  mouth  open,  and  the  mirror  could  be  adjusted  in  any 
position  and  at  any  angle ;  it  also  served  to  keep  the  tongue 
down.  He  knew  that  some  practitioners  had  a  means  of 
attaching  the  mouth  mirror  to  the  rubber  dam  clamp,  but  he 
thought  his  plan  preferable  on  the  whole,  as  being  so  very 
simple. 

The  President  remarked  that  Mr.  Hutchinson's  communi- 
cation was  by  no  means  the  least  valuable  of  the  many  he 
had  heard  in  that  room.  He  should  certainly  bear  in  mind 
his  suggestion  with  reference  to  the  mouth  mirror.  The 
suggestion  with  reference  to  pivoting  was  also  a  good  one  ; 
it  was  very  annoying  to  a  lady  to  go  away  with  a  gap  in  her 
front  teeth.  But  he  would  impress  on  those  who  might  try 
it  the  importance  of  making  these  temporary  pivots  secure, 
for  patients  were  not  always  to  be  depended  on,  and  they 
might  be  served  as  he  had  been  by  a  lady  who,  instead  of 
making  her  appearance  at  the  appointed  time,  did  not  come 
back  for  six  weeks,  and  then  only  because  she  had  swallowed 
her  tooth  at  breakfast. 

Dr.  St.  George  Elliott  inquired  how  Mr.  Hutchinson  fixed 
his  temporary  pivot.  A  plan  which  he  sometimes  adopted 
as  a  temporary  expedient,  in  order  to  ascertain  whether  a 
i-oot  would  bear  a  pivot  or  not,  was  to  take  an  ordinary  plate 
tooth,  attach  to  it  with  soft  solder  a  German  silver  pin,  insert 
this  into  the  foramen,  and  pack  amalgam  round  the  head  and 
against  the  back  of  the  tooth.  This  could  all  be  done  in  from 
fifteen  to  thirty  minutes. 

Mr.  P.  J.  Bennett  said  he  had  found  that  the  appearance 
of  the  black  line  spoken  of  by  Mr.  Hutchinson  could  be  pre- 
\  ented  by  running  a  little  thin  osteo  over  the  cracks  bet  ween 
the  blocks  before  packing  the  rubber.  The  plan  suggested 
l>\  Mr.  Hutchinson  seemed, however, to  be  a  very  simple  and 
easy  way  of  getting  rid  of  it-  when  it  did  make  its  appearance. 

He  had  Imind  that  when  American  teeth  bad  been  shaped,  a 
black  deposit,  which    it  was    very  difficult   to  gel  off,  was  apt 


12  CASUAL   COMMUNICATIONS. 

to  form  on  them  during  the  process  of  firing1.  Ik-  thought 
that  possibly  the  chloride  of  lime  treatment  might  be  found 
useful  lor  getting  rid  of  this  also. 

Me.  Hutchinson  replied  thai  he  used  a  hollow  pin  and  floss 

silk,  and  took  care  to  make  the  tooth  secure.  He  had  no  fear 
of  the  patient  not  returning  to  have  the  operation  completed; 
the  effect  of  his  temporary  stop-gap  was  not  good  enough  to 

satisfy  a  patient  even  for  six  weeks. 

Mr.  Walter  Coffin  then  described  a  process  of  facing  hard 
rubber  surfaces   with  metal  recently  invented  and  pat 
by    .Mr.   M.    G.   Cunningham,  and    Bhowed    specimens    of   its 
results. 

From  the  time  when  vulcanite  was  first  introduced  the 
advantages  of  such  a  process  as  Mr.  Cunningham  claimed 
to  have  perfected  had  been  generally  recognised,  and  many 
attempts  had  been  made  in  this  direction,  but  invariably 
Failed,  owing  to  the  tendency  of  the  gold  to  scale  or  strip 
from  the  rubber.  Mr.  Cunningham  therefore  made  various 
experiments  with  the  view  of  obtaining  a  more  intimate 
mechanical  admixture  of  the  rubber  and  metal.  He  found 
that  small  particles  of  metal  forced  into  the  surface  of  the 
rubber  and  baked  in  could  not  be  removed  except  by  actual 
digging  out,  but  he  had  still  some  difficulty  in  devising  a 
means  by  which  an  equal  and  regular  distribution  of  the 
divided  metal  in  the  substance  of  the  rubber  could  be  secured. 

The  method  finally  adopted    was   as   follows.      All   surplus 
rubber  having  been  expelled  and  removed,  the  flask  i>  i 
with  a  fairly  thick  piece  of  calico  or  rag  between  the   rubber 
and  the  model,  then  opened  anil  the  (doth    taken  away.      The 
rubber  is  then    painted  with   a    special    adhesive  Bolutior, 

the  model  treated  with  a  preparation  to  secure  a  Bmootb  sur- 
face. Finely  sifted  filings  or  a  precipitate  of  the  metal  to 
be  is-,  d  being  then  spread  upon  the  prepared  surface  of  the 
rubber,  and  also  upon  the  model,  the  flask  is  put  together. 
closed  ami  steamed  in  the  usual  way.  After  vulcanization 
the  metalized  rubber  surface  is  finished  with   a   smooth   stone 
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and  burnisher,  and,  if  suitably  prepared,  may  be  plated,  gilt 
or  otherwise  treated  by  electro  deposition  and  the  metal 
coating  increased  to  any  desired  thickness. 

Mr.  Coffin  added  that  his  own  experiments  with  this  pro- 
cess showed  that  the  coating  obtained  certainly  adhered  very 
firmly,  and  could  not  be  detached  without  destroying  the 
surface  of  the  rubber;  but  it  was  not  a  continuous  surface, 
at  all  events  when  filings  were  used,  and  he  had  not  been 
successful  in  his  attempts  to  plate  upon  this  interrupted  sur- 
face. By  using  a  fine  precipitate  of  gold  he  had  obtained 
better  results,  but  a  large  quantity  of  the  precipitate  must 
be  used,  and  there  was  considerable  loss.  Still  no  other  pro- 
cess yet  introduced  gave  equally  good  results,  and  he  thought 
it  was  worthy  of  further  trial. 

Dr.  Walker  said  Mr.  Cunningham  had  explained  the 
process  to  him,  and  he  had  tried  it  in  two  cases.  The  first 
attempt  was  similar  to  Mr.  Coffin's,  but  the  second  was  more 
successful.  It  was  sent  to  an  electroplater  and  came  back 
beautifully  plated,  but  as  it  had  only  been  worn  five  weeks 
he  could  not  yet  say  anything  about  its  durability. 

Me.  E.  Moore  remarked  that  many  attempts  had  been 
made  to  coat  vulcanite  with  gold  leaf,  but  it  always  wore  off 
very  quickly.  The  process  just  described  seemed  likely  to 
give  better  results,  but  he  should  be  glad  to  know  what 
thickness  of  gold  Mr.  Cunningham  considered  necessary  to 
stand  the  friction  of  the  tongue,  &c. 

The  President  remarked  that  it  was  certainly  a  very  in- 
genious process,  but  he  was  puzzled  to  understand  how  an 
interrupted  surface  of  metal  could  be  made  continuous  by 
the  bridging  over  of  the  intervening  spaces  of  non-conducting 

material. 

Me.  Cunningham  replied  that  whatever  the  explanation 
mighi  be,  I  bere  was  no  doubt  of  the  fact  that  the  interrupted 
surf  ace  first  obtained  could  be  made  continuous  by  electro- 
plating, and  he  pointed  out  thai  Mr.  Coffin's  failure  was  due 
to  his  haying  omitted  the  preliminary  step  known  amongst 
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platers  as  "quickening,"  viz.,  dipping  (lie  article  into  a  solu- 
tion of  nitrate  of  mercury. 

.Mi:.  11.  ('.  Wai.iki:  then  showed  and  explained  the  a 
of   Tauber's  Hydraulic  Press   for  swaging  plates,  which   he 
claimed  to  be  a  great  advance  on  all  previous  attempts  in  this 
direction.     The   demonstration,    which   was  continued 
the  close  of  the  meeting,  was  watched  with  great  inter 

On  the  motion  of  the  President,  a  vote  of  thanks  was  given 
to  Messrs.  Storer  Bennett,  Charles  Tomes,  Hutchinson,  and 

ot  her  contributors  of  specimens  and  communications  during 
the  evening. 

The  Society  then  adjourned. 


©fcontoloflical  Society  of  (Sreat  Britain, 


ORDINARY    MONTHLY    MEETING. 

December  6th,  1886. 

T.  CHARTERS  WHITE,  M.R.C.S.  &  L.D.S.Eng., 
President,  in  the  Chaie. 


The  Minutes  of  the  previous  meeting  having  been  read  and 
confirmed, 

Me.  T.  A.  Rogers  rose  and  said: — "Mr.  President,  before 
the  business  of  the  evening  begins,  I  would  beg  permission 
to  thank  the  Society  for  the  great  honour  they  have  conferred 
upon  me  by  admitting  my  portrait  to  a  place  in  our  room. 
When  a  few  months  since  I  acted  as  spokesman  on  behalf  of 
the  friends  of  our  good  Treasurer,  I  little  thought  that  my 
own  turn  was  so  soon  to  come ;  I  should  almost  as  soon  have 
expected  to  be  summoned  to  Windsor  and  made  a  Duke  on 
the  spot.  And  truly,  if  any  such  choice  could  have  been 
offered  to  me,  I  should  certainly  have  preferred  the  portrait 
to  the  peerage.  On  reading  Mr.  Parkinson's  kind  words 
when  he  made  the  presentation,  I  could  not  help  fearing  that 
on  this  occasion  he  had  allowed  his  friendship  to  run  away 
with  his  usually  calm  and  clear  judgment.  And  at  the  same 
time  I  was  struck  with  an  amiable  peculiarity  of  our  pro- 
fession in  its  treatment  of  those  who  have  been  so  fortunate 
as  to  win  its  confidence.  Not  only  does  it  confer  on  them  all 
the  honourable  posts  in  its  gift,  but  it  continues  to  honour 
them  still  further  for  having  accepted  these  distinctions. 

"I  beg  very  sincerely  to  thank  those  friends,  whose  mimes 
I  presume  I  may  not  seek  to  know,  who  were  so  kind  as  to 
have  the  portrait  painted,  and  to  thank  the  Society  through 
you,  Sir,  for  allowing  it  a  place  among  the  portraits  of  those 

VOL.    XIX. — II.  0 
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who  have  worked  for  the  advancement  of  our  profession,  all 
of  whom  it  has  been  my  privilege  to  know,  and  with  most  of 
whom  I  have  been  intimately  connected  by  the  ties  of  kinship 
or  of  the  closest  friendship." 

The  President  said  Mr.  Rogers  had  spoken  very  modestly 
of  his  claims  to  their  regard,  but  he  thought  the  members 
would  agree  with  him  (Mr.  White)  in  thinking  thai  Mr. 
Rogers  thoroughly  deserved  the  compliment  which  had  been 
paid  him,  and  that,  in  fact,  they  could  not  have  done  less  for 
one  who  had  done  so  much  for  the  profession,  and  who  by 
his  urbanity  and  kindness  had  endeared  himself  to  all, 
from  the  oldest  to  the  youngest.  He  had  no  need  to  say 
more,  for  the  applause  with  which  Mr.  Rogers  had  been 
greeted  sufficiently  expressed  their  appreciation  of  him. 

A  letter  from  Mi*.  G.  A.  Ibbetson  was  then  read  by  the 
Secretary,  in  which  he  returned  his  warmest  thanks  fur  the 
honour  which  the  Society  had  conferred  upon  him  in  electing 
him  an  Honorary  Member.  As  one  of  its  founders  he  regarded 
with  justifiable  pride  the  high  position  which  the  Society  had 
attained,  and  the  signs  of  its  continued  progress.  He  felt 
assured  that  it  was  destined  to  rank  with  any  of  the  scientific 
Societies  of  the  metropolis,  and  that  its  honorary  membership 
would  be  highly  valued  and  eagerly  sought  after. 

The  President  announced  that  the  following  gentlemen 
had  been  duly  nominated  as  candidates  for  membership,  and 
would  be  balloted  for  at  a  subsequent  meeting,  viz. : — 

Messrs.    Eenri    Davis,  M.R.C.S.,   lo7.  Gower  Si 

V7.C. 
Daniel  Browning,  L.D.S.Eng.,  27,  Upper  Mon- 

tague  Street,  W. 
Frank  11.  Briggs,  L.D.S.Edin.,5,  Park  Crescent, 

Torquay. 
William  Ki>\\  ,  L.D.S.I.,  Kingston-on- 

Thames. 

Messrs.  Walter  Coffin  and  Newland  Pedley  were  selected 
in  the  manner  prescribed  by  the  Bye-laws  to  audit  the  accounts 
of  the  Society  for  the  past  year, 
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Me.  J.  H.  Mummery  showed  and  presented  to  the  Museum 
four  models,  together  with  the  appliances  used,  illustrating 
the  progress  of  a  regulation  case  of  a  rather  unusual  kind. 

The  patient,  a  young  lady  aged  fourteen,  of  very  delicate 
constitution,  had  no  molars  in  the  upper  jaw,  these  teeth  having 
been  extracted  in  consequence  of  severe  and  long-continued 
periostitis.  There  was  great  irregularity  of  the  teeth  anterior 
to  the|bicuspids,  with  very  prominent  canines,  and  the  problem 
was  how  to  act  upon  the  bicuspid  teeth  in  the  absence  of 
molars.  This  was,  however,  successfully  accomplished  in  the 
course  of  about  twelve  months  by  the  following  means.  A 
gold  plate  was  made  capping  the  first  bicuspid  and  carried 
back  along  the  alveolar  ridge  on  either  side  and  terminating 
in  a  hook  to  which  was  fastened  a  rubber  ring.  The  ring 
Avas  passed  round  the  second  bicuspid  on  either  side  and  held 
down  by  a  catch  on  the  plate  halfway  between  the  tooth  and 
the  point  of  attachment  of  the  rubber  ring  to  procure  a  hori- 
zontal traction  on  the  tooth. 

The  second  bicuspid  having  been  brought  back  it  was  capped 
and  the  same  apparatus  was  brought  to  bear  on  the  first 
bicuspid,  from  which  the  capping  was  removed.  Tbe  reduction 
of  the  bicuspids  having  been  effected,  the  other  teeth  were 
brought  into  position  by  a  simple  vulcanite  plate  with  piano 
wire  bands. 

Mr.  Mummery  also  exhibited  an  electric  lamp  for  examina- 
tion in  the  mouth,  worked  by  a  very  neat  and  compact  form 
of  chromic  acid  battery  supplied  by  Messrs.  Meyer  &  Meltzer. 
It  required  to  be  recharged  about  every  ten  days,  and  this 
was  very  easily  done,  only  one  solution  being  used. 

Mr.  W.  Hern  read  notes  of  a  case  of  diploplia  and  supra- 
orbital neuralgia  caused  by  dental  irritation. 

The  patient,  a  man  aged  fifty-six,  was  first  seen  by  Mr.  haw- 
son  at  the  Ophthalmic  Hospital,  Moorfields,  on  July  23rd. 
He  then  complained  of  diplopia,  which  came  on  live  days  pre- 
viously with  the  appearance  of  "clouds  of  smut"  before  both 
eyes.  This  was  accompanied  by  severe  localized  pain  about 
the  left  frontal  eminence,     Says  he  is  not  subject  to  siek 

c  2 
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headaches.  Tension  is  normal  in  both  eyes,  and  vision  is 
good.  There  was  no  movement  of  adjustment  when  either 
eye  was  alternately  covered  and  uncovered.  No  history  of 
syphilis. 

Paralysis  of  the  left  superior  oblique  muscle  was  diagnosed, 
and  he  was  ordered  five  grains  of  Pil.  Saponis  Comp.  at  night 
for  the  pain.  Dental  irritation  was  suspected,  and  a  carious 
upper  molar  on  the  left  side  was  seen.  He  was  therefore 
advised  to  apply  at  the  Dental  Hospital  of  London  for  further 
treatment. 

On  August  3rd  he  presented  himself  at  the  Dental  Hospital, 
bringing  a  note  from  Mr.  Lawson  mentioning  the  ophthalmic 
trouble,  and  requesting  that  a  careful  examination  of  the 
mouth  might  be  made.  This  was  accordingly  done,  and  it 
was  found  that  all  the  teeth  were  sound  with  the  exception 
of  the  second  left  upper  molar  and  wisdom  tooth.  The  former 
presented  a  moderately  large  distal  cavity  at  its  neck  which 
freely  exposed  the  pulp  ;  the  latter  presented  a  small  mesial 
cavity  which  had  not  involved  the  pulp.  A  few  of  the  teeth, 
both  upper  and  lower,  were  affected  with  a  slight  amount  of 
recession  of  the  gum  at  their  necks,  but  were  not  sensitive 
to  cold  or  contact  of  instruments.  The  patient  complained 
especially  of  the  supra-orbital  pain  oil  the  left  side,  which  was 
so  severe  as  to  interfere  with  his  rest. 

The  left  upper  second  molar  was  extracted  and  the  mesial 
cavity  in  the  wisdom  tooth  rilled  with  a  gutta-percha  stopping. 
A  week  later  he  reported  that  he  was  quite  free  from  pain, 
but  the  diplopia  continued. 

On  October  29th  Mr.  Hern  received  a  note  from  Dr.  W.J. 
Collins,  Mr.  Lawson's  assistant  at  Moorticlds,  in  which  he 
Baid  that  the  patient  had  continued  quite  free  from  pain,  hut 
still  had  diplopia  on  looking  downwards. 

Mi.  Hem  added  that  the  case   resembled  in  some  respecta 

one  brought  before  the  Society  BOme  months  ago  by  Mr. 
Hutchinson.  In  both  cases  dental  irritation  caused  both 
motor  and  sensory  disturbance  in  the  ophthalmic  region,  ami 
in  both  the  sensory  trouble  cleared  off  much  more  quickly 
than  the   motor.      In  the  case  just  reported  the  diploplia  was 
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now  not  nearly  as  bad  as  it  was  when  the  patient  was  first 
seen,  and  there  was  every  probability  that  it  would  in  course 
of  time  entirely  disappear. 

Mr.  Hern  also  showed  a  mouth  mirror  with  the  glass  fixed 
at  an  angle  of  about  225°,  which  he  found  very  useful  when 
filling  buccal  cavities.  The  ordinary  mirror,  with  the  glass 
attached  to  the  handle  at  an  angle  of  about  135°,  was  veiy 
inconvenient  for  such  cases,  since  the  handle  came  across  the 
mouth  and  in  the  way  of  the  work. 

Me.  S.  J.  Hutchinson  said  that  he  felt  greatly  interested 
in  Mr.  Hern's  case.  As  that  gentleman  bad  pointed  out,  it 
corresponded  very  closely  with  one  which  he  (Mr.  Hutchin- 
son) had  brought  before  the  Society  not  very  long  since.* 
In  that  case  irritation  of  the  dental  branch  of  the  fifth  nerve 
was  reflected  on  to  the  third  nerve  in  the  orbit  and  set  up 
spasm  of  the  levator  palpebral,  causing  the  condition  known 
as  lagophthalmus ;  in  Mr.  Hern's  case  the  nerve  affected  by 
reflex  action  was  the  fourth,  and  the  result  was  not  spasm, 
but  paralysis  of  the  muscle  supplied  by  it.  In  his  case,  as  in 
Mr.  Herri's,  the  neuralgia  from  which  the  patient  had  suf- 
fered disappeared  at  once  on  the  extraction  of  the  tooth 
which  was  the  cause  of  the  mischief;  but  the  motor  dis- 
turbance, the  muscular  spasm,  cleared  off  very  slowly,  and 
did  not  entirely  disappear  for  over  six  months.  He  had  no 
doubt  the  result  of  Mr.  Hern's  case  would  ultimately  prove 
equally  satisfactory.  He  did  not  feel  quite  sure  whether 
Mr.  Hern  was  wise  in  putting  a  gutta-percha  filling  in  the 
wisdom  tooth.  Was  he  quite  sure  that  there  was  not  some 
irritation  going  on  from  the  pulp  of  that  tooth?  Certainly, 
if  the  motor  trouble  continued,  he  (Mr.  Hutchinson)  should 
advise  its  extraction.  It  would  be  remembered  that  in  his 
own  case  he  was  induced  to  leave  an  amalgam  filling,  and 
that  recovery  did  not  take  place  until  the  tooth  containing  it 
was  extracted,  when  a  minute  exposure  of  the  pulp  was 
found  beneath  the  filling. 

Mr.  NewlaND  PeDLEY  remarked  that  all  dental  surgeons, 
*  Trans.,  Vol.  Will,  p.  6, 
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and  especially  those  holding  hospital  appointments,  s;iw  from 

time  to  time  cases  of  eye  lesions  dependent  on  dental  irrita- 
tion, in  which  the  removal  of  had  teeth  or  stumps  effected  B 
cure.  At  the  same  time  such  cases  required  strict  investiga- 
tion, and  the  relation  of  cause  and  effect  must  not  he  too 
readily  attributed  to  every  improvement  following  dental 
operations.  A  ease  which  had  recently  come  under  his 
notice  at  Guy's  Hospital  illustrated  this  fact,  and  was  not 
without  its  comic  aspect.  A  young  woman  came  amongst 
the  dental  out-patients  complaining  of  very  intense  pain  in 
her  left  eye,  and  stating  that  the  sight  of  the  organ  was  so 
much  affected  that  she  had  lost  all  perception  of  light.  The 
roots  of  the  left  upper  first  molar  were  removed,  and  when 
the  patient  returned  a  few  days  afterwards  she  said  the  pain 
had  decreased.  So  far  the  case  read  like  one  of  amaurosis 
dependent  on  dental  irritation.  But  the  patient  was  sent  on 
to  the  ophthalmic  surgeon,  who  came  to  the  conclusion,  after 
examination,  that  the  loss  of  vision  was  imaginary,  as  was 
clearly  proved  by  the  fact  that  she  read  small  print  at  a 
distance  with  a  strong  lens  of  short  focus  placed  in  front  of 
the  good  eye — reading,  that  is,  with  the  eye  which  she  had 
declared  blind.  Obviously  the  improvement  that  followed 
the  dental  operation  was  imaginary. 

.Mi:.     \Y.   A.    Hint    thought  that    all  denial    practiti 
must  be    aware  from  constant   experience    (hat  ophthalmic 

1 1011  Lies  did  clear  away  after  the  extract  ion  of  had  teeth,  and 

that  they  were  not  tar  wrong  in  attributing  to  the  operation 
and  the  improvement  the  relation  of  cause  and  effect.  He 
did  not  mean  to  say  thai  it  was  common  to  meet  with 
cases  of  actual  organic  disease  of  the  eye  as  the  result  of 
dental  irritation,  but  cases  of  functional  derangement  due  to 
this  cause  were  frequently  met  with;  whilst  the  fact  shown 
in  the  experiments  of  Von  Hippel  and  Grunhagen,  quoi 
.Mr.  Power  in  his  paper,  that  irritation  of  the  fifth  nerve 
would  increase  the  intraoalar  pressure  to  the  extent  of 
several  inches  of  mercury,  was  elear  proof  of  the  possibility 
of  more  serious  mischief. 
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He  should  be  glad  to  hear  if  any  of  the  members  had  met 
with  cases  of  paralysis  of  the  seventh  nerve  depending  on 
dental  irritation.  He  had  met  with  three  snch  cases  which 
were  distinctly  benefited  by  the  removal  of  bad  teeth.  He 
thought  that  having  regard  to  the  close  anatomical  relations 
of  the  fifth  and  seventh  nerves,  some  such  influence  might 
well  be  expected,  though,  so  far  as  reported  cases  went,  the 
seventh  seemed  to  be  much  less  liable  to  be  affected  in  this 
way  than  its  neighbours. 

Mr.  F.  J.  Bennett  said  he  could  not  agree  to  the  assertion 
just  made  by  Mr.  Hunt  to  the  effect  that  it  was  the  constant 
experience  of  dentists  that  lesions  of  the  eye  were  cured  by 
the  removal  of  diseased  teeth.  In  his  experience  such  cases 
were  rare,  and  he  agreed  with  Mr.  Pedley  in  thinking  that 
cases  of  this  sort  should  be  submitted  to  the  most  careful 
investigation  before  assigning  the  relation  of  cause  and  effect 
to  dental  and  ophthalmic  lesions  co-existing  in  the  same 
individual.  As  an  illustration  of  this,  he  would  mention  a 
case  which  occurred  at  the  Dental  Hospital  some  years  ago, 
and  which  had  been  several  times  referred  to  at  the  Society's 
meetings.  A  girl  applied  at  the  hospital  who  had  fractured 
her  right  upper  central.  The  pulp  was  removed,  and  the 
root  prepared  for  a  pivot.  In  doing  this  an  instrument 
passed  up  the  canal  probably  passed  through  the  apical 
foramen;  certainly  the  patient  complained  of  great  pain. 
When  she  next  attended  she  complained  of  pain  in  the  eye  of 
the  same  side,  and  was  found  to  be  suffering  from  iritis.  She 
was  sent  to  Mr.  Lawson  at  the  Middlesex  Hospital  for  treat- 
ment, and  that  gentleman  gave  it  as  his  opinion  that  there 
was  no  connection  between  the  tooth  and  the  eye  inflam- 
mation, but  that  the  occurrence  of  the  latter  at  that  time 
was  accidental.  The  root  was,  however,  extracted,  and  the 
patient  ultimately  got  well.  But  in  spite  of  Mr.  Dawson's 
Btatement  t<>  the  contrary,  this  ease  had  been  several  times 
quoted  at  the  Society's  meetings  as  an  example  of  reflex 
action.  He  (Mr.  Bennett)  thought  thai  the  opinion  of  a 
Bpeeialisi  who  had  had  a  large  experience  of  eye  diseases, 


22  CASUAL   COMMUNICATIONS. 

should  be  preferred  to  that  of  those  who  had  no  such  know- 
ledge  or  experience,  and  without  wishing  to  throw  any  don  lit 
on  Mr.  Hern's  case,  he  did  say  that  cases  of  eye  di- 
caused  by  dental  irritation,  far  from  being  common,  were 
in  his  experience  exceedingly  rare,  and  that  the  case  to  which 
he  had  referred  ought  not  properly  to  be  considered  one  of 
them. 

Mr.  S.  J.  Hutchinson  thought  that  if  those  who  had  any 
doubts  about  the  direct  relationship  between  diseases  of  the 
eye  and  those  of  the  teeth  would  study  the  paper  on  this 
subject  read  before  the  Society  by  Mr.  Henry  Power  about 
I  wo  years  ago,  they  could  not  fail  to  be  convinced. 

Dr.  Walkee  remarked  that  he  had  been  conversing  with 
Mr.  Power  that  afternoon  on  that  very  subject,  and  Mr.  Power 
had  told  him  many  more  cases  of  this  character  had  come 
under  his  notice  since  he  wrote  the  paper  referred  to.  He 
spoke  of  having  met  with  eight  such  cases  recently. 

Me.  Walteb  Coffin  said,  with  reference  to  the  mouth 
mirror  shown  by  Mr.  Hern,  that  he  had  one  in  his  possession 
which  had  been  in  use  by  his  father  for  thirty  years.  It  had 
glass  on  both  sides,  fixed  at  the  .same  angle  as  that  shown  by 
Mr.  Hern,  and  was  designed  for  the  same  purpose. 

Me.  STORES  Bennei  r  said  he  remembered  seeing  a  mirror 
such  as  Mr.  Coffin  had  described,  with  glass  on  both  sides 
in  use  live  or  six  years  ago,  but  he  could  not  then  remember 
by  whom  it  was  used. 

Me.  Hint  said  that  by  pure  chance  he  had  brought  a  very 
similar  mirror  with  him  to  show  at  the  meeting.  It  had  a 
bayonei  handle  made  of  pure  Bilver  which  could  be  bent  to 
suit  individual  cases.  With  this  he  could  hold  the  cheek 
away  and  obtain  access  to  buccal  cavities  without  any  shadow. 

Mfi.  Hi  i:n  replied  that  the  cavity  in  the  wisdom  tooth  was 
B  small  and  shallow  one  on  the  front  of  the  crown,  not  at  all 
likely  to  give  rise  to  any  nerve  irritation.  The  fact  that  the 
neuralgia  had  entirely  disappeared  showed,  he  thought,  that 
there  was  no  reflex  disturbance  going  on  at  present.      The 
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patient  was  seen  and  sent  to  him  by  an  ophthalmic  surgeon 
who  would  not  have  overlooked  any  other  cause,  and  this 
placed  the  case  on  quite  a  different  footing  from  that  referred 
to  by  Mr.  Bennett.  Many  undeniable  cases  had  been  reported 
by  Sir  Charles  Watson,  Messrs.  Salter,  Tomes,  and  others,  in 
which  strabismus  and  various  other  ophthalmic  lesions  had 
been  cured  by  the  extraction  of  carious  teeth.  Mr.  Power's 
paper  contained  numerous  cases  of  the  same  kind. 

With  reference  to  the  mouth  mirror,  he  thought  that  the 
fact  that  it  had  occurred  independently  to  so  many  operators 
showed  that  it  was  worthy  of  notice. 

Mr.  J.  H.  Redman  related  the  following  case  of  extensive 
alveolar  abscess  and  its  consequences  : — 

A  girl  aged  twenty-two  came  to  him  with  a  large  abscess 
about  the  angle  of  the  jaw.  It  had  opened  externally,  and 
there  was  abundant  discharge,  together  with  considerable 
swelling  and  induration  of  the  tissues.  With  some  difficulty 
he  forced  open  the  mouth  and  found  that  the  source  of  the 
mischief  was  an  impacted  lower  wisdom  tooth,  but  in  order 
to  reach  this  he  was  obliged  first  to  extract  the  second  molar. 
He  was  then  enabled  to  extract  the  wisdom  tooth.  The 
abscess  soon  closed  and  the  swelling  subsided,  but  the  patient 
began  to  complain  of  very  severe  neuralgia  affecting  that  part 
of  the  face.  Mr.  Redman  removed  the  roots  of  the  first  molar 
as  being  a  possible  source  of  irritation ;  but  this  did  no  good, 
and  he  had  come  to  the  conclusion  that  the  pain  was  due  to  the 
implication  of  some  nerve  branch  in  the  cicati'ix.  This  was 
firmly  adherent  to  the  jaw,  and  he  had  no  doubt  that  it  pressed 
upon  some  branch  of  the  seventh  nerve  just  where  it  crossed 
the  bone.  He  had  suggested  to  the  medical  man  in  charge 
of  the  case  that  he  should  cut  down  and  free  the  cicatrix,  but 
up  to  the  present  his  suggestion  had  not  been  acted  upon. 

Mr.  Redman  also  showed  a  curiously  deformed  deciduous 
central. 

Mr.  Hunt  showed  a  model  of  the  lower  jaw  of  a  lady  in 
which  the  whole  of  the  alveolar  border  in  fehe  molar  and 
bicuspid  region  on  both  sides  had  been  absorbed  as  I  lie  result 
of  pressure. 
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All  practitioners  were  familiar  with  1  lie  fact  that  cotton 
wool  packed  between  the  teeth  would  separate  them.  He  had 
a  remarkable  example  of  the  extent  to  which  this  separation 
might  be  carried  in  the  case  of  a  lady  who  came  to  him  some 
time  back  with  cavities  in  the  contiguous  surfaces  of  two 
lower  molars.  As  the  teeth  could  not  be  preserved,  and  the 
patient  would  not  consent  to  have  them  extracted  at  the  time, 
Mr.  Hunt  advised  her  to  put  a  small  piece  of  cotton  wool 
moistened  with  eau  de  Cologne  into  the  cavities  daily,  and  to 
come  again  on  the  first  convenient  opportunity.  She  did  not 
return  for  twelve  months,  and  then,  to  Mr.  Hunt's  astonish- 
ment, instead  of  the  small  space  previously  existing  bet 
the  teeth,  there  was  an  interval  in  which  he  could  place  his 
thumb  caused  by  the  constant  packing  of  plugs  of  cotton  wool 
into  the  space. 

The  case  illustrated  by  the  model  was  another  example  of 
the  mischief  that  might  arise  from  this  cause.  The  patient 
was  a  lady,  aged  forty,  who  had  worn  for  some  time  a  com- 
plete upper  and  partial  lower  plate.  The  latter,  which  carried 
all  except  the  six  front  teeth,  beginning  to  pain  her,  the 
patient  put  some  cotton  wool  under  it  to  ease  the  pressure, 
and  continued  the  practice,  gradually  increasing  the  amount 
of  wool,  until  the  state  of  things  shown  by  the  model  was  the 
result. 

The  President  said  he  had  no  doubt  most  of  those  pfi 
had  met  with  eases  more  or  less  resembling  those  described  by 
Mr.  1  lunt.     He  himself  had  Been  \  eiy  similar resulte  produced 
by  the  injudicious  use  of  the  plastie  gutta-percha  sold  in  the 
shops  for  stopping  purposes.     One  patient  produced  a  hole  in 
the  alveolar  process  by  adding  this  to  the  under  surfae 
lower  frame.      And  quite  recently  a  lady  came  to  him  with  a 
space  between  the  upper  centrals,  equal  in  breadth  to  one  of 
them,  and  caused   by   gutta-percha  used   in  1 1  • 
the  cotton    wool   had   been   by  Mr.  Hunt's  patient.     The  gap 
was  so  unsightly   that    Mr.    White   \\a>   obliged   to  close  it 
with  a  supplementary  tooth. 

Mb    Willouohbi   Waise  Baid  the  case  just  mentioned  by 
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the  President  reminded  him  of  one  very  similar  which  had 
occurred  in  his  own  practice.  A  patient  who  came  to 
consult  him  about  some  other  matter,  remarked  that  he  could 
not  make  out  what  had  become  of  a  tooth  in  the  lower  jaw, 
for  he  was  sure  it  had  not  been  extracted.  On  examination 
Mr.  Weiss  found  a  space  between  the  bicuspids  large  enough 
to  accommodate  another  tooth,  and  on  questioning  the  patient 
it  became  evident  that  this  had  been  caused  by  packing 
gutta-percha  between  the  teeth,  with  the  view  of  stopping  a 
small  cavity  in  one  of  them. 

Dr.  George  Cunningham  exhibited  the  model  of  a  most 
ingeniously  constructed  appliance,  which  had  been  devised  by 
M.  Rosenthal,  of  Liege,  for  a  patient  who  had  lost  a  consider- 
able portion  of  the  lower  jaw. 

The  operation,  which  was  performed  by  Professor  von  Wini- 
varther,  of  Liege,  was  necessitated  by  a  sarcomatous  tumour, 
the  parts  removed  consisting  of  the  body  of  the  lower  jaw 
posterior  to  the  second  bicuspid,  together  with  the  ascending 
ramus  and  condyle.  As  the  result  of  unopposed  muscular 
action,  the  other  condyle  became  dislocated,  and  the  patient 
was  quite  unable  to  make  any  use  of  the  part  of  the  jaw 
which  was  left. 

Two  months  after  the  operation  M.  Rosenthal's  assist- 
ance was  sought ;  models  were  taken  and  an  apparatus  made 
with  the  view  of  restoring  the  parts  to  their  proper  position. 
As  it  was  found  impossible  to  reduce  the  dislocation  without 
the  aid  of  an  anaesthetic,  chloroform  was  administered  by 
Professor  von  Winivarther,  and  Dr.  Traipont,  the  house 
surgeon,  holding  the  jaw  in  place,  the  apparatus  was  inserted 
in  the  mouth  and  secured. 

The  apparatus  consisted  of  two  parts.  A  lower  plate,  or 
rather  double  collar,  encircling  the  two  lower  bicuspids,  firmly 
fixed  in  position  by  a  screw  bearing  on  the  mesio-labial  aspect  of 
tlic  first  bicuspid.  To  the  extremity  oi'  this  plate  was  soldered 
a  long  tube,  for  the  reception  of  a  strong  pin  attached  to  the 
centre  of  a  small  partial  gold  upper  plate,  furnished  with  two 
clasps,  the  anterior  embracing  the  upper  second  bicuspid,  (he 
posterior  encircling  the  remaining  uppei  molar.     The  upper 
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plate  was  attached  to  the  teeth  by  two  screws.  The  length 
of  the  pin  was  such  that  it  could  not  slip  out  of  the  retaining 
tube,  even  when  the  month  was  opened  to  the  greatest  extent. 
By  this  means  the  patient  obtained  a  simple  up  and  down  or 
hin^e-like  movement,  but  of  course  any  lateral  or  backward 
and  forward  motion  was  impossible. 

In  oider  to  test  the  appliance,  M.  Rosenthal  made  the 
patient  eat  before  she  left  the  couch,  and  she  said  she  could 
do  so  without  any  inconvenience  whatever. 

Some  months  afterwards  he  wrote  to  her  asking  how  the 
apparatus  was  answering  its  purpose;  she  replied  that  it 
answered  well,  and  that  she  was  able  to  eat  without 
difficulty. 

The  evils  to  be  feared  were,  first,  the  possibility  of  injury 
to  the  teeth  from  friction  of  the  clasps  ;  this  was  guarded 
against  by  securing  it  firmly  by  means  of  screws.  Secondly, 
injury  to  the  teeth  from  food  collecting  about  the  appliance. 
This  was  inevitable,  since  the  appliance  could  not  be  taken 
out  for  cleaning  ami  replaced,  owing  to  the  tendency  to  dis- 
location of  the  jaw.  But  M.  Rosenthal  believed  that  with  a 
person  of  cleanly  habits,  as  this  patient  was,  a  tixed  apparatus 
made  in  gold  would  last  ten  or  twelve  years  without  damag- 
ing the  teeth  supporting  it. 

M.  Rosenthal's  latest  report  was  that  he  had  Been  the 
patient,  who  was  enjoying  excellent  health.  The  gums  were 
pink  and  healthy;  the  teeth  maintained  the  apparatus 
securely,  ami  were  as  tirm  as  the  other-.  The  apparatus  had 
been  in  use  nine  months.  From  the  time  of  the  operation 
until  the  appliance   was  fitted  the  patient  could  take  nothing 

but  liquids,  with  it  she  could  eat  Bolid  food  without  difficulty, 

so  there  could  lie  no  doubt  about  it-  BUCCOBS,  but  Dr.  Cun- 
ningham thought  thai  it  would  have  been  wi-er  t.>  have  dis- 
tributed the  strain  over  more  than  two  teeth  in  each  jaw.  and 
he  had  also  BUggested  that  it  would  tend  to  the  preservation 
of  the  teeth  if  they  were  completely  eiicapsiiled  by  the  plates, 
which  might  be  secured  with  pyrophosphate  cement. 

Mi:.  StOEI  i:  B]  nm  ri  .-aid  that  sonic  live  or  six  years  ago 
In-  wa-  consulted  by  Mr.  Lawson  with  reference  to  a  patient 
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on  whom  he  had  perfoi'med  Esmarch's  operation  for  the 
relief  of  closure  of  the  jaws.  She  had  suffered  from  this  for 
a  long  time ;  it  was  said  to  be  the  result  of  cancrum  oris,  but 
the  history  of  the  case  was  not  quite  clear.  The  jaws  had 
been  twice  opened  by  means  of  wedges,  &c,  but  closed  again 
as  soon  as  treatment  was  discontinued.  Then  some  necrosis 
took  place,  with  offensive  discharge  into  the  mouth,  and 
finally  Mr.  Lawson  removed  a  wedge-shaped  piece  from  the 
front  of  the  jaw.  The  object  now  was  to  keep  the  halves  of 
the  jaw  apart,  so  as  to  maintain  proper  articulation  with  the 
upper  teeth,  and  yet  to  allow  a  certain  amount  of  independent 
movement.  For  this  purpose  Mr.  Bennett  made  a  small  gold 
plate  with  bands  grasping  the  left  first  lower  bicuspid  with 
a  gold  tube  attached  by  means  of  a  hinge  joint.  A  similar 
plate  was  fitted  to  the  right  lower  canine  with  a  pin  hinged 
to  it  which  worked  in  the  tube.  He  had  the  patient  under 
observation  for  about  three  years,  and  during  that  time  the 
apparatus  worked  very  satisfactorily,  but  for  some  time  past 
he  had  lost  sight  of  her. 

In  answer  to  a  suggestion  from  the  President,  Mr.  Bennett 
promised  to  show  the  apparatus  at  the  next  meeting,  and  to 
show  the  patient  also  if  he  could  trace  her. 

Me.  Henei  Weiss  said  he  had  been  consulted  with  regard 
to  a  patient  who  had  had  a  portion  of  the  lower  jaw  removed 
oq  account  of  malignant  disease,  with  the  result  that  the 
lower  teeth  were  displaced  laterally  about  three-quarters  of 
an  inch.  As  the  man  was  in  bad  health,  and  it  was  thought 
desirable  to  disturb  the  parts  as  little  as  possible,  he  simply 
fitted  an  upper  case  with  a  vulcanite  block  against  which  the 
lower  teeth  bit,  and  this  answered  its  purpose  sufficiently 
well.  A  recurrence  of  the  disease  took  place  soon  afterwards 
and  eventually  proved  fatal. 

Mi;.  E.  Lloyd  Williams  wished  to  point  out  that  the  model 
of  the    apparatus    now    shown    liy   Dr.    Cunningham    did    not, 

reproduce  the  natural  articulation,  and  must  therefore  be 
neceswarily  faulty.  Dr.  Cunningham's  plaster  models  were 
articulated  by  a  broad  iron  hinge  placed  at  the   hack  giving 
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the  apparatus  a  motion  which  it  could  not  possibly  have  in 
the  mouth.  Tho  artificial  joint  shown  was  mechanically  in- 
correct, and  unless  the  rod  attached  to  the  upper  plate  was 
extremely  loose  in  its  socket  no  movement  whatever  could 
take  place.  He  suggested  that  the  base  plates  should  be 
considerably  enlarged,  so  as  to  give  an  increased  area  over 
which  to  distribute  the  pressure ;  to  these  should  be  att& 
two  rods,  one  to  the  upper  and  one  to  the  lower  plate, 
secured  by  a  simple  pin  joint,  a  similar  joint  bringing  the 
free  ends  together.  In  this  way  a  good  joint  would  be 
obtained,  mechanically  correct  and  likely  to  prove  useful. 

Dr. Cunningham, in  reply,  admitted  that  neither  his  diagram 
nor  his  model  were  in  all  respects  strictly  accurate,  and  with 
regard  to  the  apparatus  itself  he  thought  it  would  have  been 
better  to  distribute  the  strain,  which  must  be  considerable, 
over  a,  larger  ai'ea.  It  had.  however,  proved  itself  a  practical 
success,  and  its  great  merit,  in  his  opinion,  was  its  simplicity. 

Mr.  R.  H.  WOODHOUSE  showed  for  Mr.  Reboul  a  model  of 
the  upper  jaw  of  a  child  aged  five  years  and  nine  months, 
with  a  supernumerary  lateral  incisor.  It  had  been  sent  for 
the  Museum. 

Tho  PRESIDENT    said    he    much    regretted    that    Mr.   Win. 
Cunnington,  who  was  to  have  exhibited  some  very  inter. 
prehistoric  jawbones  that  evening,  was  unable  to  be  pn 

owing  to  indisposition;  but  he  had  very  kindly  sent  tho 
specimens,  some  twenty  in  number,  together  with  a  letter 
LriviiiLT   an    aeeount    of  the   eirennistanei  s    under   which    they 

were  found,  and  he  (the  President)  would,  supplement  this 
with  a  few  remarks  on  mound  burials  in  general,  as  well  as 
on  the  particular  specimens  submitted  for  examination. 

The  custom  of  erecting  mounds  or  M barrows "  over  the 
resting  place  *'\'  the  dead  might  be  considered  a  practice  of 
almost  universal  adoption,  having  been  met  with  in  almost 
all  parts  of  the  world.  The  term  " barrow  "  came  from  the 
Anglo-Saxon  word  beorh,  signifying  in  this  case  "a  grave 
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mound."  They  were  of  two  kinds,  cairns  or  mounds  of  stone, 
and  barrows  or  mounds  of  earth.  These  latter  varied  in  size 
from  a  few  feet  to  that  of  a  miniature  mountain.  They 
differed  in  shape  also  as  well  as  in  size,  some  being  round, 
while  others  were  oval  or  pyriform.  The  long  form,  of 
■which  that  from  which  these  specimens  were  taken  was  an 
example,  was  considered  by  archaeologists  to  be  the  older  of 
the  two,  and  probably  confined  to  the  neolithic  age,  before 
any  metal  was  in  general  use  in  ancient  Britain.  This 
opinion  was  based  upon  the  fact  that  no  weapons  or  implements 
of  metal  of  any  kind  have  ever  been  found  in  these  "  long  " 
barrows,  though  weapons  of  bone  and  stone,  and  especially 
leaf-shaped  arrow-heads  of  flint,  are  occasionally  met  with. 
The  pottery,  also,  used  by  these  people  was  of  the  rudest 
kind,  and  quite  devoid  of  ornament.  It  was  probable,  there- 
fore, that  these  mounds  contain  the  relics  of  the  earliest 
inhabitants  of  Britain  of  whom  any  sepulchral  monuments 
exist. 

It  seemed  to  have  been  a  common  practice  in  those 
ages  when  a  chief  died  to  slaughter  wives,  children,  and  de- 
pendents ;  hence  a  number  of  skeletons  were  found  interred 
beneath  these  mounds.  Burning  the  bodies  did  not  appear 
to  have  been  introduced  till  the  "bronze"  age,  the  period 
immediately  following  the  stone  age,  and  so  the  skeletons  of 
this  barrow  were  in  a  tolerably  fair  condition  of  preservation, 
due  perhaps  as  much  to  the  greater  density  of  the  bone,  as 
to  the  dry  entombment  to  which  they  had  been  subjected 
beneath  heaped-up  chalk  and  dry  turf  or  humus. 

The  body  of  the  individual  in  whose  honour  the  barrow 
was  raised  was  always  found  at  the  deepest  part  of  the  mound, 
whilst  the  humbler  portion  of  the  community  were  buried  at 
no  great  depth  beneath  the  surface.  From  this  it  might  be 
concluded  that  these  tumuli  were  erected  over  the  remains  of 
chiefs  of  clans,  or  persons  in  some  considerable  authority  ; 
this  Eacfc  being  emphasized  by  One  barrow  containing  but  the 
body  of  a  child,  presumably  the  future  head  of  tho  elan. 

Often  with  these  human  bones  were  found  those  of  animals, 
and    it   had    been    supposed  that    these    were    the    remains   of 
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funeral  feasts  partaken  of  by  the  survivors  over  the  inter- 
ment, and  buried  with  the  bodies  of  the  slain.  There  appeared 
to  be  some  evidence,  also,  that  these  early  inhabitants,  if  not 
anthropophagi,  were  given  to  eat  their  animal  food  in  an 
uncooked  condition. 

When  these  places  of  sepulture  were  very  carefully  examined, 
the  body  which  formed  the  principal  interment  would  be 
found  placed  upon  the  side  with  the  knees  drawn  up,  in  the 
position  in  which  many  people  go  to  sleep.  So  constantly 
was  this  the  case  that  out  of  301  burials  of  unburnt  bodies, 
only  four  instances  occurred  in  which  the  body  was  laid  out 
at  full  length. 

There  was  one  very  striking  fact  in  connection  with  the 
two  kinds  of  barrows  usually  met  with,  and  that  was  that 
whilst  the  round  barrows  were  found  to  contain  both  brachy- 
cephalic  and  dolicho-cephalic  skulls,  the  crania  found  in  the 
long  barrows  were  invariably  dolicho-cephalic  or  hyper* 
dolicho-eephalic.  The  skull  exhibited  that  evening  wftfl  a 
very  good  example  of  the  latter  type. 

But  it  was  particularly  with  the  jaws  they  had   to   do  that 
evening,  and   in   introducing  that   Bnbjecf    he  would    point  to 
one  or  two  facts  noted  by  previous  observers.     Mr.  Mummery 
found  sixty-eiirht  skulls  of  the  long  harrow  period  in  "Wiltshire, 
and   amongst  them    only  two  eases  of  dental   caries,  whilst   in 
thirty-two  skulls  of  the  round  barrow  period  he  found 
cases  of  caries.      Of   sixty  dolicho-cephalic   skulls  from  York- 
shire tumuli  no  less  than  twenty-four  exhibited  the  die 
Professor  Rolleston,  in  his  examination  o'i  an  entire  m a 
bones,  Eragmentary  as  well  as  perfect,  found  the  amount  of 

Caries  much  the  same  as  Mr.  Mummery  did  in  the  Wiltshire 
burials  of   the  same   period.      Ten    lower  jaws,  nine  of  which 

were  from  persons  heyondthe  age  of  pnberty,  were  recovered 
Erom  a  long  chambered  harrow,  and  Professor  Rolleston  Bays, 

'"  In  none  o(  these  lower  jaws  hail  any  teeth  heen  [osi  before 
death;  in  only  One  is  there  any  caries  visible  :  and  in  one 
other,  an  old  woman,  there  is  a  cavity  funned  by  an  alveolar 
abscess  in  connection  with  a  first  lower  molar  worn  down  to 
the   fangs,    with    its    pulp    cavity   obliterated    by    secondary 
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dentine."  It  was  a  curious  fact  in  connection  with  this  last 
case  that  the  women  of  the  stone  age  seemed  to  have  been 
strongly  predisposed  to  alveolar  abscess,  being  found  more 
frequently  the  subjects  of  it  than  the  men.  This  had  been 
attributed  by  anthropologists  to  their  having  lived  under 
more  anti-hygienic  conditions,  being  more  confined  to  their 
unhealthy  huts  than  the  men,  who  are  supposed  to  have  been 
out  hunting  for  food  or  fighting  their  enemies.  Amongst 
the  maxillas  on  the  table  there  was  one  showing  signs  of  the 
existence  of  an  alveolar  abscess. 

There  was  also  a  portion  of  the  lower  jaw  of  a  child, 
probably  five  years  of  age,  in  the  collection,  with  the  right 
lower  canine  and  first  and  second  molars  unerupted  and 
in  situ.  This  tended  to  strengthen  the  supposition  of  a 
sacrificial  slaughter  having  preceded  the  formation  of  this 
tumulus,  as  a  child  of  this  tender  age  would  hardly  be  found 
fighting  with  warriors,  and  slain  in  battle.  The  skulls  found 
with  these  jaws  had,  with  few  exceptions,  been  cleft  through 
or  near  to  the  sagittal  suture  with  a  tolerably  clean  cut  while 
the  bone  was  yet  soft,  as  during  life,  the  inner  table  of  the 
cranium  being  splayed  out  by  the  force  of  the  blow.  A 
portion  of  a  left  upper  maxilla  was  cleft  in  a  similar  manner, 
the  incision  going  longitudinally  through  the  lateral  incisor, 
This  cut  was  manifestly  given  either  during  life  or  imme- 
diately after  death,  while  the  bone  was  moist,  for  the  edges 
of  the  cut  were  as  clean  as  if  done  with  a  knife. 

He  would  call  their  attention  to  the  condition  of  the  molar 
teeth  in  these  jaws,  to  the  extraordinary  way  in  which  their 
grinding  surfaces  had  been  worn.  This  had  always  been 
stated  to  be  due  to  the  rough  method  of  grinding  the  corn* 
between  two  gritty  stones  practised  in  those  primeval  ages, 
and  he  presented  some  evidence  in  confirmation  of  this  under 
the    microscopes    on    the   table.      It    had   occurred    to    him 

that    as   particles    of   I' 1    hecame    imprisoned    in    the   tartar, 

sealed   np   in   an  insoluble  concrete  of   lime,  ami    could    he 

made:  to  reveal  themselves  upon   the  solution  of  this  material, 

,-T,m,i,..  Vol.  \\  I.  VS  .  p.  213 
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it  would  lie  an  interesting  revelation  if  the  tartar  (bund  on 

these  teeth  of  the  stone  age  could  he  made  to  give  up  its 
secrets  in  ;i  Bimilar  manner.  He  accordingly  carefully  de 
calcified  Borne  small  portions,  and  examined  the  sediment. 
The  result  of  this  examination  be  had  embodied  in  the  list 
before  them.  The  sediment  consisted  of  pale  drab-coloured 
pulpy  amorphous  masses,  apparently  composed  for  the  most 
part  of  altered  and  disintegrated  epithelial  scales  mixed  with 
the  contents  nf  starch  cells.  Throughout  these  masses  were 
scattered  grains  of  sand  in  great  abundance ;  polarized  light 
discriminated  between  these  grains  and  showed  them  to  be 
of  two  kinds,  some  being  composed  of  silex.  and  the  othi 
quartz  or  granite.  Mr.  Cunnington  informed  him  that  he 
had  found  in  a  Wiltshire  tumulus  a  quern,  as  it  was  termed, 
in  which  the  corn  was  ground,  probably  by  the  aid  of  a  round 
hard  flint.  This  quern  was  of  greensand,  very  soft  and 
friable;  and  if  the  querns  generally  were  of  this  nature  it 
would  fully  account  for  the  abundance  of  these  Bandy 
particles  in  the  tartar,  and  also  for  the  way  in  which  the 
masticating  surface  of  the  molars  had  been  eroded.  In 
addition  to  the  above,  and  more  sparsely  scattered  through 
the   Bediment,    he   was  enabled  to  identify  the   barblets  of 

feathers,     husks     of    stareh    corpuscles,     portions     of     altered 

husk  of  corn,  and  of  wool  ;  tk  spiral  vessel   from  vegetable 
tissue,  a  diatom  or  polycystine — he  could  not  say  which,  hut 

he   had    had    BUSpicionS    of   polycystine    fragments    from    other 
portions   of    t  he  sediment  :    BOme    ov.il.   violet-Coloured    1 

the  point  of  a  Qsh's  tooth.     There  were  also  I  -.isms 

which    he  had  failed  to  recognise,  and  should  be  glad  if  any 
of  those  present  could  enable  him  to  do  so. 

is  the  interesting  collection  deserved  a  careful  examination 
he  would  nol  detain  them  longer,  but  would  just  read  the 
following  description  by  Mr.  Wm.  Cunnington  of  the  circum- 
stances  under  which  the  specimens  were  obtained: — 

"  The  ancient   human  teeth  which    I    have  the  pleasure  of 
exhibiting  this  evening  to  the  members  of  the  Odontoli  e 
Society   were  obtained  by   me  in  June  la>t  from  a  * 
harrow  called  '  Bowlsbury,'  or  'Bowl's  harrow.'  near  Beytes- 
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bury,  in  South  Wilts.  It  is  well  known  to  antiquaries, 
having  been  opened  by  Mr.  Cunnington,  F.S.A.,  in  1801, 
and  described  in  Hoar's  'Ancient  Wilts'  (I,  87),  and  again 
by  the  late  Dr.  Thurnam  in  186-4.  It  is  150  feet  in  length, 
by  about  50  feet  in  breadth,  and  nearly  11  feet  high.  It  is 
bounded  on  the  sides  by  two  ditches,  which,  as  is  characteristic 
of  long  barrows,  do  not  extend  rouud  the  ends ;  froni  these 
ditches  the  chalk,  of  which  the  mound  is  chiefly  constructed, 
was  obtained.  Extending  along  the  centre,  at  the  base  of 
this  huge  tumulus,  is  a  heap  of  large  flints  and  sarsen  stones, 
piled  up  in  a  long  ridge  5  feet  high,  described  by  Mr. 
Cunnington  as  '  resembling  the  roof  of  a  house.'  Beneath 
this  ridge,  towards  the  eastern  and  highest  end  of  the  barrow, 
the  human  bones  were  found.  They  cannot  be  described  as 
skeletons,  for  they  were  interred  in  great  disorder,  thrown 
together  promiscuously.  In  one  instance,  for  example,  a 
mandible  was  found  with  the  left  condyle  passed  through 
the  opening  of  a  vertebra  dentata.  More  than  half  the 
crania  had  been  cleft  or  violently  fractured.  Many  persons 
wei'e  interred  in  this  barrow.  Dr.  Thurnam  obtained  six 
crania,  and  on  the  late  occasion  I  found  the  skulls,  or 
jiortions  of  skulls,  of  fourteen  or  more  individuals." 

Mr.  Hepburn  showed  some  specimens  obtained  by  one  of 
his  patients  from  a  small  island  off  the  west  coast  of  Ireland. 
At  low  tide  this  island  could  be  reached  by  wading,  and  its 
.surface  was  found  to  be  strewn  with  human  bones.  Amongst 
those  now  shown  was  the  lower  jaw  of  a  child  about  eleven 
years  of  age,  and  another  of  a  child  of  eight.  There  wen 
ulso  several  adult  jaws  and  one  of  an  old  person.  There 
were  DO  means  of  judging  as  to  the  ago  of  these  specimens. 
and  the  people  of  the  neighbourhood  could  give  no  informa- 
tion respecting  them;  but  they  resembled  those  shown  by 
Mr.  Cunnington  as  regards  the  splendid  quality  of  the  teeth. 
which,  though  in  some  cases  much  worn  down  \>y  use.  pre- 
sented no  trace  of  decay. 

The  PbEBIDEJH  llieu  proposed  thai  the  thanks  of  the 
Society  he  given  to.Messrs.   Mummery,   llern.   Kedman,   limit. 
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Cunningham,  and  others  for  their   communications,  ami   to 
Mr.  Cunnington  for  the  lean  of  his  interesting  specimens. 

This  having  been  carried  by  acclamation,  Mr.  White 
announced  that  the  Annual  Meeting  of  the  Society,  for  the 
reception  of  financial  and  other  reports,  election  of  officers, 
&c,  would  be  held  on  January  10th,  and  closed  the  meeting. 


TOonroIooical  Society  of  (5rcat  Britain, 


ANNUAL  GENERAL  MEETING. 

January  10th,  1887. 

T.  CHARTERS  WHITE,  M.R.C.S.  &  L.D.S.Eng., 

President,  in  the  Chair. 


The  Minutes  of  the  previous  meeting  having  been  read  ami 
confirmed, 

The  President  announced  that  the  following  gentlemen 
had  been  duly  nominated  as  candidates  for  membership,  and 
would  be  balloted  for  at  a  subsequent  meeting,  viz. : — 

Frederick   Arthur    Canton,    L.D.S.Eng.,   34,    Baker 

Street,  Portman  Square,  W. 
William  Cass  Gkayston,  L.D.S.I.,  11,  Valley  Bridge 

Parade,  Scarborough. 
Oswald  Fergus,  L.D.S.Glasg.,  D.D.S.Univ.  Pennsyl- 
vania, 41,  Elm  Bank  Street,  Glasgow. 
Walter  Glaisby,  L.D.S.I.,  4,  St.  Leonards,  York. 
The  President  declared  the  Ballot  open   for  the  election 
of  officers,  and  .Messrs.  E.  Bartlett  and  J.  J.  Holford  were 
chosen  to  act  as  Scrutineers. 

The  PRESIDENT  then  called  upon  the  Librarian  for  his 
Annual  Report. 

Mi;.  Weiss  said  he  -was  happy  to  be  able  to  reporl  that  the 
Library  was  in  a  satisfactory  state.  The  number  of  Dew 
books  added  during  the  year  was  nut  large,  since  hut  few 
new  works  bad  been  published  of  late,  and  tlu'  library  being 
nearly  complete  there  were  not  many  old  hooks  of  which 
they  did  not  already  possess  copies,  1  >u  t  if  any  of  the  members 
should  come  across  any  old  books  on  dentistry  which  were 
not  t"  be  found  in  the  library,  be  Bhould  be  glad  to  purchase 
them.     He  was  \^'\-y  pleased,  also,  to  be  able  to  Btate  thai 

there  was  an   increase  in  the    number  of  hooks  horrow  ed,  anil 
for  the  first  time  more  members   than    students  had  made  086 
VOL.    XIX. III.  E 
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of  the  library,  viz.,  sixty-one  members,  and  fifty  students;  in 
previous  years  the  number  of  students  had  exceeded  thai  of 
the  members. 

Two  books  were  missing— the  sixth  volnme  of  "Todd's 
Anatomy  "  and  "  Quain' s  Anatomy."  The  latter  was  a  very 
old  edition,  and  perhaps  the  borrower  thought  that  it'  he 
did  not  return  it  a  newer  copy  might  be  presented. 

The  Treasurer's  Report  was  presented  by  Mr.  Hepburn, 
who  read  the  following  letter  from  Mr.  Parkinson: — 

3G,  Sackville  Str 

January  LOtt,  L887. 

My  deab  M i;.  President, 

I  am  still  a  prisoner  after  dusk,  so  forward  you  an  account 
of  all  I  know  concerning  the  Society. 

Vou  will  find  our  receipts  for  the  past  year  are  about  the 
same  as  last  year. 

Our  expenditure  under  the  head  of  Sundries  includes  the 
cost  of  our  Conversazione  at  the  Medical  Society's  Rooms 
in  August  last.  This  has  diminished  any  surplus  we  might 
have  had  to  £20  8fi.  \d. 

These  expenses  were  kept  as  low  as  possible  by  the  able 
management  of  our   Secretaries,  to    whom    many    thank-    are 

due. 

1  have  not  as  yet  been  able  to  gel  at  our  exact  number  of 
members  at  present,  but  will  do  so  in  time  for  publicat 
a-  also  th.'  members  we  have  been  obliged  to  remove  from 
our  Society  for  non-payment  o'i  subscriptions;  these  sub- 
scriptions ai'e  three  years  in  arrear,  including  the  present 
ion.  and  are  more  numerous  than  we  CO  aid  wish. 

I  am  sorry  not  to  he  with  you  this  evening,  bui  hope  in 
the   course   of  another   month    to    he    in    a    atat  g    I    about 

of  an  evening  again. 

Will  you    kindly    ask    our    Secretary    to    make  thl 
statement   to  the  Society  for  me  ?  and  oblige, 

Fours  very  sincerely, 

.1  is.  Parrots 
T.  Charters  White,  Esq.*,  President. 
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Assets  of  the  Society,  31s7  October,  1886. 

Stock,  New  Three  Per  Cents     . . 

Ca-h  at  interest 

Cash  at  Bank,  on  deposit   and  in   Treasurer's 

hands  (31st  October,  1885) 

Surplus 


JAME8  Parkinson,  Ron.  Treasurer. 

V.   Xi-wi.AM)  Pkih.iy,  1    .    ,.. 
\ir  tt    y.  r  Auditors. 

Walter  H.  Coffin,    J 

New  Members  elected  (1885-86)—  Total 

Resident 
Non- Resident 
Honorary 

Resignations — 
Resident 
Non-Resident 

Deaths — 
Resident 
Non-Resident 

Removals  for  non-pa\  ment  of  Subscript 

Number  of  Members . . 

Honorary  and  Corresponding  ditto 

The  Cueatob  (Me.  Storer  Bennett)  reported  that  during 
the  year  41  specimens  had  been  acquired  for  the  Museum.  As 
they  had  all  been  acknowledged. at  the  time  of  their  donation 
it  was  needless  further  to  allude  to  them. 

Certain  alterations  in  the  arrangemenl  of  the  Comparative 
Anatomy  specimens  had  been  commenced,  by  which  it  was 
hoped  the  collection  would  be  rendered  more  easy  of  exami- 
nation, and  therefore  of  greater  value  for  pur  study. 

A  series  of  preparations  was  also  in  course  of  formation, 
which  when  oompleted  would  afford  valuable  information 
concerning  the  sockets  and  root-  of  teeth  in  various  animals, 
and    had    already    led    fco    the   discOVi  me    inten 

features  in  the  preparations  examined,  to  which  be  hoped  to 

allude  on  a  subsequent   occasion. 

In  conclusion,  he  cordially  invited  contributions  of  into 

ing   specimens,  whether  any  of  a  similar  character   appeared 

in  the  catalogue  or  not,  duplicates  being  always  valuable  for 
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comparison,  &c. ;  and  if  specimens,  especially  human  ones, 
were  accompanied  by  a  short  history,  their  value  would  be 
greatly  enhanced. 

Many  skulls  illustrating-  the  dentition  of  the  lower  animals 
were  still  absent  from  the  collection,  and  would  be  extremely 
welcome  additions  ;  among  others  he  might  mention  were 
those  of  the  lion,  wolf,  bull-dog,  King  Charles  spanniel,  toy 
terrier,  greyhound,  pole-cat,  weasel,  racoon,  ant-eater,  sloth, 
beaver ;  common,  horseshoe,  and  vainpire  bats  ;  and  duck- 
billed platybus." 

Dr.  Walker  then  read  the  following  Casual  Communi- 
cation :  — 

"  Mr.  President, — Since  the  discussion  on  Mr.  Cunningham's 
method  of  coating  vulcanite  dentures  with  pure  gold  I  have 
prepared  four  dentures  for  four  patients  whose  mucous  mem- 
brane was  very  much  congested,  and  the  epithelium  of  the 
slightest  character.  I  have  seen  each  of  these-  patients  since 
introducing  the  dentures,  and  one  and  all  inform  me  no  heat 
has  been  generated  in  wearing  the  dentures,  and  on  examina- 
tion after  a  month's  wear  I  can  detect  no  line  of  congestion 
at  the  edges  of  the  dentures. 

"  The  object  of  depositing  gold  on  vulcanite  is  to  avoid 
congestion  arising  at  the  necks  of  teeth,  and  so  pi*event  as 
much  as  possible  the  teeth  becoming  denuded  of  the  gum 
and  periosteum. 

"On  examining  these  dentures  after  a  month's  wear  1 
found  no  disposition  of  the  gold  to  peel  ;  in  fact,  the  dentures 
appeared  as  if  they  had  only  just  bees  introduced. 

"  I  have  brought  you  nine  specimens  to  illustrate  the  pro- 
cess,— attached  to  each  specimen  are  written  particulars, — 
and  I  have  also  brought  a  Hansen's  battery  to  show  the 
mi  inlicrs  the   size    and   strength  of  battery  that    I    find  most 

Sliceessf'lll. 

"  Although  it  is  possible,  as  staled  by  .Mr.  Cunningham,  to 

obtain    a    continuous    surface    of  gold    by  direct    deposition  on 

the  filings,  this  is  facilitated  by  coating  the  Burface  of  the 
plate  with  plumbago  before  submitting  it  to  the  action  of  the 
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battery.  The  deposition  of  gold  is  also  [accelerated  if  the 
surface  of  the  denture  is  6rst  coated  by  means  of  the  battery 

with  a  thiu  film  of  silver  or  copper,  as  seen  in  some  of  the 
specimens  exhibited. 

"These  specimens  have  been  prepared  in  my  own  work- 
room under  the  supervision  of  Mr.  Cunningham,  to  whom  I 
feel  much  indebted  for  an  immense  stride  of  advance  in 
vulcanite  work. 

"  If  there  is  any  member  present  who  would  like  to  see 
the  action  of  the  battery,  I  shall  be  pleased  to  remain  after 
the  meeting  for  the  purpose  of  putting  it  in  action." 

Dr.  Walker  then  handed  round  the  following  specimens : — 

No.  1.  Black  vulcanite  denture,  coated  with  pink.    Anchorage 

of  gold  tilings  ;  film  of  gold  and  copper  deposited 
by  Bunsen's  battery,  without  plumbago. 

No.  2.  Black  vulcanite  denture.  Anchorage  of  gold  tilings ; 
surface  burnished  with  plumbaj 

No.  3.  Black  rubber  denture.  Anchorage  of  gold  filings; 
surface  of  model  powdered  with  plumbago  before 
vulcanizing.  After  vulcanizing,  pure  gold  deposited 
by   Bunsen's  battery. 

No.  I.  Ash's  brown  rubber  denture.  Anchorage  of  kr"'d 
filings;  a  film  of  pure  silver  deposited  by  Bunsen's 
battery;  pure  gold  deposited  by  Bunsen's  battery. 

No.  5.  Black  rubber  denture.  Teeth  mounted  with  gold 
tongues.  Anchorage  pf  gold  filings  :  model  powdered 
with  plumbago  before  vulcanizing;  film  of  Bilver 
deposited  by   Bunsen's  battery:  gold  deposited  by 

Bunsen's  batter]  . 

No.  6.  Teeth  bo!  up,  paeked  with  Ash's  pink  rubber,  and 
sprinkled  with  gold  filings  on  female  matrix. 

No.  7.    Upper,  model  sprinkled  with  gold  filini 

No.  8.  Teeth  set  up,  packed  with  black  rubber;  gold  filings 

sprinkled  on  female  matrix. 

No.  '.'.  Model  powdered  with  plumbago,  and  burnished  ready 
tor  coat  of  irold  filings. 
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The  President  thanked  Dr.  Walker  for  ike  trouble  he  had 
taken  in  preparing  the  specimens  and  exhibiting  them.  A 
great  deal  had  been  said  from  time  to  time  about  the  poisonous 
effects  of  vulcanite,  but,  as  he  believed,  with  very  little 
foundation  of  fact.  The  bad  state  of  the  mouth  sometimes  met 
with  in  patients  wearing  dentures  was  due,  he  thought,  not 
to  the  plates  themselves,  but  to  the  carelessness  and  want  of 
cleanliness  of  the  patients.  Still  this  ingenious  process  of 
gilding  would  prevent  all  possibility  of  the  alleged  poisonous 
effects,  and  would  serve  to  relieve  the  fears  and  remove  the 
prejudices  of  a  certain  class  of  patients. 

Mb.  Moore  thought  that  the  point  to  be  first  discussed  was 
whether  pure  rubber  could  produce  any  prejudicial  effect  in 
the  mouth. 

Mr.  Vanderpaxt  (Kingston)  inquired  whether  the  addition 
of  the  deposit  of  gold  at  all  affected  the  power  of  suction  ? 
and  also  whether,  if  gilding  one  surface  of  the  denture  was 
an  improvement,  it  would  not  be  a  greater  gain  to  gild  both  ? 

Mk.  Stocken  remarked  that  vulcanite  dentures  were  not 
the  only  ones  which  were  liable,  to  cause  an  unhealthy  con- 
dition of  mouth  in  certain  individuals.  Some  years  ago  he 
made  a  denture  of  the  best  quality  of  dental  alloy  for  a  lady 
patient.  After  wearing  it  a  short  time  she  came  complaining 
of  the  state  of  her  mouth,  and  on  examination  he  found  the 
mucous  membrane  covered  by  the  plate  studded  with  minute 
ulcers;  it  should  be  stated  that  the  plate  was  an  excellent  lit. 
Mr.  Stocken  then  made  the  patient  a  set  in  vulcanite,  and 
the  soreness  at  once  disappeared  and  did  not  recur.  The 
patient  informed  him  that  a  small  plate  made  of  dental  alloy 
which  had  been  made  for  her  some  years  previously,  had 
produced  precisely  similar  effects. 

Mr.  RkI'Ma.N    said    he    had    occasionally    met     with    cases    in 

which  bad  effects  had  been  produced  by  the  wearing  of  rubber 
dentures,  bal  the  evil  was  not  due  to  any  ppison  in  the  rubber, 

hut  simply  to  the  fact  that  it  was  a  bad  conductor  of  heat, 

lie  instanced  the  case  of  a  lady   for  whom  he  made  a   denture 
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in  red  rubber;  after  some  weeks  ulceration  of  the  macous 
membrane  over  the  palate  appeared,  and  resisted  all  sorts 
of  treatment.  At  last  he  substituted  a  gold  plate  for  the 
vulcanite,  and  the  ulceration  was  soon  cured. 

Mr.  Henri  Weiss  remarked  that  in  some  cases  where  there 
was  extreme  tenderness  of  the  gums,  but  without  actual 
ulceration,  he  had  effected  a  cure  by  lining  that  part  of  the 
plate  with  gutta-percha. 

Dr.  Walkeb  replied  that  the  plate  could  be  coated  on  both 
sides  if  thought  desirable,  but  of  course  this  added  to  the 
weight,  and  there  was  nothing  gained  by  it;  all  that  was 
really  necessary  was  to  coat  the  Burface  which  was  in  contact 
with  the  mucous  membrane.  There  could  be  no  doubt  that 
the  explanation  given  by  Mr.  Redman  of  the  cause  of  the  bad 
effects  of  rubber  plates  was  the  correct  one.  -Many  patients 
only  inserted  their  dentures  when  actually  required  for  use 
because,  as  they  said,  they  were  so  much  cooler  without  them. 
Gold  did  not  produce  the  same  result  because  it  was  a  much 
better  conductor  of  heat.  He  had,  of  course,  met  with  many 
cases  similar  to  that  related  by  Mr.  Redman.  One  patient 
who  had  worn  a  black  rubber  denture  for  three  months  only 
came  to  him  with  no  less  than  live  ulcers  which  had  ob- 
stinately resisted  surgical  treatment.     A  gold  plate  was  made 

and  fitted,  and  the  ulcers  were  at   once  and  permanently  cured. 

De.  St.  George  Elliott  said  the  Society  had  done  a  gn  at 
deal   of   good    scientific  work,   but    he   was    not    quite    Bure 

whether    the    practical    Work    of    the    profession     had     always 

receivi  d  a  due  share  of  attention.  One  of  the  avowed  objects 
of  the  Society  was  to  cultivate  social  intercoun  _-t  its 

members.  Now  there  was  nothing  which  would  combine 
the  Social  and  Practical  so  well  as  a  clinic.  Proposals  for 
the  holding  of  clinics  had  been  made  by  members  of  the 
Society,  but,    no   doubt    for   good   and    sutlieie:  -.    the 

Council    had    not     favoured    them.       ll  -.-d.    therefore, 

that  the  members  individually  should  take  up  the  matter. 
Be   wished   to   sa\    that    he  should    In    glad    to   see   any  of  the 
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members  at  his  house  at  5  p.m.  on  the  following  day,  when 
M.  Rosenthal,  of  Liege,  would  exhibit  a  contrivance  of  his 
own  for  washing  out  the  sac  of  an  alveolar  abscess.  And 
further,  that  he  should  be  glad  to  welcome  any  of  the  members 
who  would  come  on  Monday,  February  7th,  the  day  of  the 
next  meeting  of  the  Society,  at  2  p.m.,  when  he  hoped  to  have 
two  chairs  occupied,  and  something  worth  seeing  shown  in 
each  of  them.  He  hoped  to  be  able  to  make  similar  arrange- 
ments for  the  subsequent  (March)  meeting,  but  of  this  he 
would  give  further  notice. 

Mr.  S.  J.  Hutchinson  called  attention  to  the  following 
simple  method  of  correcting  an  otherwise  incurable  irregu- 
larity : — 

A  lady,  aged  twenty-five,  came  to  him  with  an  upper  lateral 
much  misplaced.  She  had  worn  five  plates,  but  without  any 
good  result,  and  on  examination  Mr.  Hutchinson  found  that 
this  was  owing  to  the  faulty  direction  of  the  root.  He  there- 
fore fitted  a  gold  collar  round  the  tooth,  secured  it  with  "  osteo  " 
cement,  and  soldered  an  artificial  lateral  to  this  in  its  proper 
position.  It  might  perhaps  be  asserted  that  the  collar  would 
work  loose,  and  that  the  lateral  would  decay,  but  he  did  not 
think  that  with  ordinary  care  and  cleanliness  this  would 
occur.  Of  course  the  work  should  be  inspected  from  time 
to  time  and  the  osteo  lining  renewed  when  necessary. 

The  President  remarked  on  the  ingenuity  of  the  arrange- 
ment. 

Mr.  Morton  SMALE  then  read  the  following  communieat  ion 
on  the  subject  of  Cocaine  : — 

"Mr.  President  and  Gentlemen, — I  feel  a  certain  hesitation 
about  introducing  the  subject  of  Cocaine  before  yon  to-night, 
and  would  not  venture  to  do  so,  did  1  not  think  thai  the 
subject  was  one  fraught  with  much  importance  to  our  pro- 
fession. The  profession,  as  a  whole,  are  in  a  condition  of 
suspended  judgment  on  the  matter,  and  it  is  time  all  sus- 
pense was  removed. 

"  The  best  way,  it   appears  to  me,  to  bring  about  so  desirable 
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a  result,  is,  that  some  authoritative  utterance  should  go  forth 
from  this  Society  as  to  the  value  and  use  of  the  drug.  As 
a  Society  we  owe  this  to  our  profession.  Surely  do  better 
service  can  be  rendered  the  members  of  it.  and  of  the  pro- 
fession at  large,  than  to  investigate  scientifically  and  put 
forth  the  result  of  our  experience  as  an  authoritative  declara- 
tion on  any  discovery  or  new  method  of  practice  that  may  be 
introduced. 

"It  appears  to  be  good  when  committees  are  formed  for  such 
purposes.  One  consisting  of  careful  investigators  might  with 
advantage  be  formed  fortius  purpose.  Cocaine  is  before  the 
public,  and  it  behoves  us  to  be  ready,  with  no  uncertain  voice, 
to  express  an  opinion  upon  it. 

"Messrs.  Hunt,  Wallis,  Bruuton,  and  others  have  already 
done  more  than  enough  to  prove  there  is  '  something  in  it' 
in  relation  to  dentistry.  We  owe  the  former  of  these 
gentlemen  a  great  debt  of  gratitude  for  introducing  the 
injection  of  cocaine  into  the  gum  tissues.  1  began  using  it 
(cocaine)  in  1881,  and  since  then  have  never  been  without  it. 
In  the  Westminster  Hospital  Report  for  1885,  published  early 
in  1886,  I  thus  speak  of  it:  — 

"  '  Its  main  uses  are  as  follows  :  — 

"  '  In  extraction,  if  the  drug  is  applied  to  the  gums  surround- 
ing the  tooth  (the  part  having  tirst  been  dried  and  pro! 
from  the  saliva,  or  the  cocaine  will  be  washed  away),  the 
pain  attending  the  adjustment  of  the  forceps  is  obviated,  but 
the  wrench  attending  the  fracture  of  the  outer  wall  of  the 
alveolus  and  rupture   of  vessels   and    nerves  at   the  apical 

foramen    is   much    the   same.      A    Small    Loose   stump    mav    lie 

removed  almost  painlessly. 
"'Incases  of  tract  tired  teeth,  where il  is  necessary  to  remove 

tin1   pulp,  cocaine    is   also   useful.      Applied    to   the  surface  of 

theezposed  pulp,  it  will  deaden  the  sensibility,  and  if  applied 

s-veral    times   at    short    intervals    the   uerve-extractor   can    lie 

passed  up  tlie  tooth,  and  the  pulp  extracted  at  once  witl 

little  pain.      Cocaine    is   more   effectual    than   anything  else  in 

these  cases. 
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"  '  In  cases  of  odontalgia,  when  the  pain  is  due  to  exposed 
pulp,  caused  by  caries,  it  is  not  better  than  carbolic  acid. 

" '  In  cases  of  periodontitis,  when  the  tooth  is  painful  on 
percussion,  and  feels  too  long,  it  is  useless  ;  counter-irritation 
is  much  more  effectual. 

" '  This  drug  is  of  distinct  value  in  practice,  and  should  be 
in  every  dentist's  consulting-room.' 

"But  the  introduction  of  the  hypodermic  use  of  it  has 
caused  me  to  alter  or  enlarge  very  materially  my  view  and 
use  of  it,  and  I  consider  it  has  a  great  future  before  it. 

"  For  some  time  I  have  been  using  solutions  of  hydro- 
chlorate  of  cocaine  of  various  strengths — 5  per  cent.,  10  per 
cent.,  15  per  cent.,  20  per  cent.,  25  per  cent,  solution — and 
with  most  satisfactory  results  ;  but  the  weaker  ones  I  have 
discarded,  and  now  use  the  three  stronger  ones. 

"  Of  the  cocaine  faintness,  &c,  I  have  seen  and  heard  very 
little,  except  in  the  Journals.  In  a  Casual  Communication  of 
this  kind  I  can  hardly  quote  cases  at  length,  but  I  will  mention 
a  few  of  the  cases  in  which  I  have  found  it  useful : — Extrac- 
tions, torsion,  removal  of  live  pulp,  inserting  a  hiccory  wedge 
between  teeth  in  plugging,  when  filling  teeth  after  rapid 
separation  (Dr.  Bogue's  separators,  I  believe,  could  be  used 
with  impunity,  but  I  have  not  yet  tried  them)  ;  and  all  of 
these  almost  painlessly — at  any  rate  with  such  little  pain  that 
it  was  easily  endurable.  In  the  cases  of  removal  of  pulps 
1  have  always  applied  it  to  the  pulp  itself  also.  A  few  days 
since  I  tried  it  applied  in  both  ways,  in  a  patient  who  had 
some  exquisitely  sensitive  cavities  at  the  neck  on  the  buccal 
surface  of  some  molars  and  bicuspids  ;  but  the  result  did  no! 
come  up  to  my  expectation  ;  the  patient  said  he  certainly  felt 
lesa  pain,  lint    that   they  were  still   painful. 

"To-day  1  injected  live  minims  of  a  20  percent,  solution 
into  my  own  gum,  and  five  minutes  afterwards  I  drove  a 
hiccory  wedge  in  between  niy  front  teeth  with  a  hand  mallet, 
driving  the  wedge  up  against  the  gum  as  hard  as  1  could. 
There  was  sufficient   Bpace  between   the  teeth   for  plugging 

purposes,    yei    this,    which    appears    to    be    one    of    the    most 
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painful  operations  in  dentistry,  was  performed  with  little  or 

no  discomfort. 

"  I  hope  too  much  has  no1   been  said  that  it  has  wearied, 
and  yet  enough  to  justify  me  in  asking  for  a  commit- 
investigation." 

Dr.  Walker  said  he  quite  agreed  with  Mr.  Smale  as  to  the 
desirability  of  appointing  a  Committee  to  investigate  the 
action  of  cocaine,  and  should  be  very  pleased  to  second  the 
]  imposition. 

The  President  thought  that  the  matter  had  better  l>e  1  •  -  ft 
for  the  consideration  of  the  Council.     It  would  be  impossible 

for  a  large  meeting  such  as  the  present  to  decide  upon  the 
scope  of  the  inquiry,  or  to  form  a  satisfactory  Committee.  It" 
the  Council  had  reason  to  think  that  such  an  inquiry  was 
generally  desired  by  the  members,  it  would  at  once  make  the 
necessary  arrangements. 

Mr.  Vanderpant showed  two  geminated  bicuspids  which  he 

had  extracted  from  the  mouth  of  a  lady  aged  thirty-two. 

The  PrESIDENI  remarked  that  it  was  a  very  interesting 
specimen,  hut   he  should  rather  describe  it  as  a  I     -  —eons 

union  between  the  roots  than  as  one  of  true  gemination. 

Mr.  W.  WeISE  Said  there  was  a  specimen  in  the  Museum 
in  which  there  were  three  bicuspids,  two  of  them  being 
geminated.     Was  one  of  these  a  supernumerary  ? 

Mr.  Vanderpant  replied  in  the  negative.     II  I  thai 

the  President 's  description  of  the  specimen  was  the  cone.  I 

Mr.  Redman  exhibited  a  model  of  the  lower  jaw  of  a  lady 
aged  forty-eight,  who  had  recently  erupted  two  supernumerary 

hie  us]  lids  on  one  side,  and  one  on  the  other  :  she  had  also  two 
supernumerary  teeth  behind  the  wisdom  teeth.  Also  a  model 
of  the  upper  jaw  of  a  hoy  show  ing  a  supernumerary  permanent 
lateral  incisor;    it  had  succeeded  a  similar  deciduous  tooth. 

Mr.  Willoughbi  Weiss  read  the  following  letter,  recently 

received  from  Mr.  Alfred  Coleman:  — 
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"  To  the  Foreign  Secretary,  Odontological  Society  of 
Great  Britain. 
"  Dear  Sir, 

"  In  the  interesting  paper  by  Dr.  Dudley  W.  Buxton,  'On 
the  Physiological  Action  of  Nitrous  Oxide, '  I  notice  an  almost 
unaccountable  error  the  writer  has  fallen  into  in  respect 
of  myself,  where,  viz.,  at  page  141  of  the  Transactions  (March, 
1886),  he  says,  'and  Coleman  pointed  out  that  were  oxygen 
liberated,  it  would  probably  produce  the  most  baneful  results 
upon  the  organism.'  He  further  proceeds  to  demolish  such 
opinion,  and  he  can  easily  do  so.  '  However,  this  objection 
has  little  weight  when  we  consider  that  it  would  be  the  tissues 
of  the  body  which  would  take  up  the  oxygen  liberated  from 
the  gas  and  employ  it  for  molecular  integration. '  But  the 
writer  he  quotes  distinctly  says  '  the  liberated  Nitrogen,'  which 
greatly  alters  the  question  as  put,  and  gives  Mr.  Buxton,  as  I 
think  he  will  see,  one  of  the  strongest  arguments  in  favour  of 
his  view,  that  nitrous  oxide  is  not  decomposed  in  the  animal 
system.  I  think  it  might  also  be  gathered  from  Dr.  Buxton's 
paper  that  I  had  done  little  more  in  the  matter  than  make 
the  (misquoted)  suggestion  respecting.the  condition  of  nitrous 
oxide  when  taken  into  the  circulation.  The  fact  is  that  I 
devoted  many  weeks  to  the  careful  analysis  of  the  products 
of  respiration  after  its  inhalation.  At  that  time  I  was  also 
in  correspondence  with  my  friend  and  former  instructor,  Dr. 
Frankland,  and  it  was  at  my  desire  that  he  kindly  undertook 
his  interesting  and  valuable  experiments  on  the  subject,  and 
to  which  Dr.  Buxton  refers.  I  am  fully  in  accord  with  Dr, 
Buxton  in  his  view  thai  as  an  anaesthetic,  nitrous  oxide  differs 
in  a  marked  degree  from  ether,  chloroform,  or  like  compounds. 
I  have  in  my  own  person,  on  several  occasions,  borne  unplea- 
sant experience  to  the  fact  I  hat  a  condition  prevails  prior  and 
subsequenl  to  perfect  unconsciousness  produced  \>\  the  first, 

when   the   sensations  are   greatly    exaggerated,   and    when    the 

painof  tooth  extraction  is  an  agony  almost  impossible  to  describe; 
whereas  in  the  case  of  chloroform  and  ether  I  bave  been  able 
on  my  own  person  to  open  abscesses,  and  even  extract  a  molar 
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tooth,  without  feeling  anything  of  the  Former,  and  rery  little 
of  the  latter.     There  arc  several  other  points  in  Dr.  Buxton's 

excellent  paper  I  Could  wish  to  allude  to,  hut  they  would,  I  t'e.-l, 
exceed  the  proper  limits  of  a  letter.  One  matter  in  connec- 
tion with  this  subject  I  may  perhaps  mention,  as  it  may  be  of 
use  toothers.  In  New  Zealand,  as  far  as  my  experience  goes, 
owing  to  the  want  of  such  admirable  training  in  operating 
under  anaesthetics  as  is  offered  at  home  by  our  Dental 
Hospitals,  the  operators  are  very  deliberate,  and  by  comparison 
slow.  To  get  a  longer  period  of  anathesia  under  gas  and 
ether  I  have  been  employing  an  Instrument  constructed  on 
much  the  same  plan  as  the  chloroform  inhaler  (through  the 
nose)  described  at  p.  277  of  my  work  on  Dental  Snrgery,  only 
for  administering  ether.  In  a  recent  case  I  believe  I  could 
have  kept  up  the  anasthesia  for  an  almost  unlimited  time. 
"I  remain,  yours  faithfully, 

"  Au  1:1  D  COLl  MAN". 
"The  Wood,  Nelson,  A"./., 

November  12th,  1886." 

The  President  remarked  that  though  Mi-.  Coleman  w 

Ear  away,  he  e\  idently  had  not  forgotten  his  old  Society. 
Mi:.  Hi  K5HINS0H   proposed  that  a  copy  of  the   letter   be 

forwarded    to    Dr.    Buxton,   and    that    his    reply  be   pul 

with  the  lctier  in  the  next  issue  of  the  Transactions. 

Mr.  F.  J.  I!i\xiii  though!  it  would  noi  he  in  accordance 
with  rule  to  publish  anything  in  the  Transactions  which  had 
not  been  brought  before  the  Society.      If  Mr.  Buxton  had  any 

answer   to    make   to    Mr.    Coleman's   communication    it    ought 

to  be   submitted   to   the   Society    before   appearing  in   the 
Transactions. 

Mi:.  B.  II.  WOODHOUSH  thought  that  Mr.  Bennett's  view 
was  correct,  hut  it  was  not  necessary  to  discuss  the  point,  since 
Dr.  Buxton  would  have  an  opportunity  of  answering  Mi-. 
Coleman's  criticism  when  he  read  the  second  portion  of  his 
paper,  which  was  at  present  put  down  for  the  March  meeting. 
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The  President  then  called  upon  the   Scrutineers  of  the 
ballot  for  their  report,  and  they  stated  that  the  list  of  office- 
bearers recommended  by  the  Council  had  been  unanimously 
accepted.     The  list  was  as  follows  : — 
President. 
Charles  S.  Tomes,  F.R.S. 

Vice-Presidents. 

Resident :  Messrs.  Henry  Sewill,  S.  J.  Hutchinson,  and 

J.  H.  Mummery. 

Non-resident:  Messrs.  Andrew  Wilson  (Edinburgh), 

Richard  Rogers   (Cheltenham),  and 

G.  C.  McAdam  (Hereford). 

Treasurer. 
James  Parkinson,  Esq. 

Librarian. 
Felix  Weiss,  Esq. 

Curator. 
Storer  Bennett,  Esq. 

Editor  of  the  Transactions. 
Frederick  Canton,  Esq. 

Honorary  Secretaries. 

Messrs.  R.   H.   Woodhouse  {Council),  Willoughby  Weiss 

(Society),  and    C.  J.  Boyd  Wallis  (Foreign  Correspondence) . 

Councillors. 

Resident  Members :  Messrs.  Morton  A.  Smale,  Arthur  S. 
Underwood,  E.  G.  Betts,  J.  F.  Corbett,  Thomas  Arnold 
Rogers,  Sir  Kdwin  Saunders,  John  ITairbank,  David 
Hepburn,  and  Ashley  W.  Barrett. 

Non-resident  Members:  Messrs.  J.  R.  Brownlio  (Glasgow), 
J.  H.  Whatford  (Eastbourne),  F.  H.  Balkwill  (Ply- 
mouth), George  Brunton  (  Leeds),  E.  Apperley  (Stroud), 
and  J.  II   Redman  (  Mrighton). 

The  President  then  proceeded  to  deliver  bis  Valedictory 
Address. 
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Gentlemen, 

Time,  with  silent  but  ceaseless  steps,  has  bronght  as  to  tin- 
close  of  another  year  of  this  Society 's  existence,  and  with  it 
has  brought  the  surrender  of  the  honour  and  dignity  yon 
conferred  upon  me  at  its  opening.  I  need  not  say  how 
gratified  1  have  felt  in  being  allowed  to  Berve  you  in  the 
capacity  of  your  President — a  gratification  which  will  be 
a  pleasant  reincin  1  nance  to  me  to  the  end  of  my  days,  and 
for  which  I  thank  you. 

Although  the  year  has  not  been  marked  by  any  startling 
novelties  in  Dental  Surgery,  yet,  upon  the  whole,  there  have 
been  encouraging  signs  that  the  study  of  dental  diseases 
and  their  treatment  is  still  being  pursued  with  thai  careful 
attention  which  must  ultimately  tend  to  the  alleviation  of 
those  peculiar  sufferings  which  claim  our  aid. 

A  most  valuable  paper  was  contributed  by  Dr.  Dudley 
Buxton  on  "The  Physiological  Action  of  Nitrous  Oxide." 
which  every  practitioner  of  our  specialty  would  do  well  to 
master.     It   is  a  greal   advantage  to  be  able  to  administer 

this    beneficent    agenl     Successfully    !>y    the    light    of    careful 

observation  and  practised  skill,  but  the  administrator  will  be 
the  more  assured  in  his  administration  by  bearing  in  mind 

the  physiological    effects   he   LB   inducing  in  his  patient;   this 
knowledge  gives  him  greater  confidence  and  ease,  and  the 

reflect  ion  of  this  is  seen  in  the  increased  confid-nee  and  case 
manifested  in  the  faces  and  minds  of  anxious  onlooki 
UO  Blight  benefit  to  all  -patient,  friends,  and  operator.  We 
had  hoped  that  Dr.  Bnxton  would  ha\e  been  able  to  have 
given  us  the  conclusion  of  his  most  valuable  and  instructive 
paper,  but.  owing  to  his  numerous  engagements,  that  pleasure 
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which  we  should  have  enjoyed  has  to  be  deferred.  Wo. 
however,  thank  him  heartily  for  what  he  did  give  us,  and 
we  can  only  hope  that  at  some  future  time  he  may  be  able  to 
complete  what  he  has  so  far  contributed  to  our  knowledge 
of  the  action  of  this  now  indispensable  addition  to  Dental 
Therapeutics. 

j\lr.  .T.  Bland  Sutton,  to  whom  we  have  often  been  indebted 
for  valuable  papers,  furnished  one  of  great  interest  on  "Dental 
and  Oral  Cases  in  Animals,"  and  coming  from  one  who  may 
be  considered  facile  princeps  in  Comparative  Pathology,  his 
paper  was,  as  might  have  been  expected,  full  of  information; 
the  marked  attention  paid  to  it  by  those  present  testified  to 
the  interest  felt  by  all  in  the  cases  he  introduced  to  their 
notice.  Such  papers  as  these,  although  not  coming  abso- 
lutely within  the  scope  of  our  daily  practice,  are  nevertheless 
valuable  as  collateral  adjuncts  to  our  general  knowledge,  and 
are  not  to  be  neglected,  for,  as  Solomon  says,  "men  run  to 
and  fro  in  the  earth,  and  knowledge  increaseth."  We  live 
in  an  age  of  great  mental  activity,  when  the  omnivorous 
reading  public  amongst  the  leisured  classes  read  nearly  every- 
thing, and  not  read  only,  but  think  on  what  they  read  ;  and 
as  many  of  our  patients  come  from  that  class,  we  ought  to  be 
prepared  to  give  ail  answer  to  the  intelligent  questions  that 
are  oftentimes  put  to  us  by  them.  Therefore  such  papers  as 
those  furnished  Eor  us  by  Mr.  J.  Bland  Sutton  are  of  peculiar 
value,  and  we  will  hope  that  he  may  upon  many  occasions 
give  us  something  from  his  well-filled  storehouse  of  Corn- 
para  t  i\  e  Pathology. 

Histology,  although  not  a  branch  of  stud}-  absolutely 
required  by  the  dental  practitioner,  is  one  which  should 
engage  the  attention  of  the  accomplished  student,  and  which 
he  can  scarcely  do  without.  There  will  be  in  the  course  of 
his  practice  many  occasions  when  he  ma\  desire  to  investigate 
abnormalities  in  teeth  or  in  other  parts  of  the  oral  cavity', 
and  to  make  himself  familiar  with  their  histological  charac- 

70L.  xix.      in.  F 
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ters  is  a  great    gain  in  assisting  bis  future  diagnosis.      W  8 
have  to  thank  Mr.  .1.  W.  Groves  for  a  considerable  addition 
to  our  knowledge  of  histological  manipulation  by  the  valuable 
paper  he  contributed,  and  which  I   regret    t"  Bay  a  serious 
illness  prevented  my  hearing.  .  To  demonstrate  the 
logical   elements   of  even  a  simple    membrane   is   nut 
without    a    knowledge    of    the    actions    set    up    by    diff< 
reagents  and  staining  fluids  suitable  for  this  purpose.       Hut 
such  a  paper  as  that  given  by  Mr.  Groves  provides  in  a 
nutshell  all  the  knowledge  a  busy  practitioner  Deed  employ, 
and    becoming    familiar    with    the    microscopical    aspects    of 
normal  histology,  he  will  the  more  readily  detect  pathol 
departures  from  this  standard.     Staining  fluids  ha 
new  powers  to   microscopical    research,  and  bring  out   the 
hidden  elements  of  a  tissue  which  otherwise  would  be  lost  to 
view,  or  only  seen  with  difficulty.     It  was  t<>  direct  attention 
to  this  valuable  aid  in  histological  pursuits  thai  M 
paper  was  directed,  with  that   clearness    which  comes  of  close 
familiarity  with  the  intimate  working  of  this  sub; 

.Mr.   \Ym.   Storer    Bennett,  in  a   short    paper,  called   our 
attention    to   the   recent     additions    to    the    .Museum.      Under 
the  endeavours  of  our   former  and   present  Curators  we  have 
become  possessed  of  many  valuable  dental  Bpecin 
of  which  may  be  considered  unique,  and  tmder  Mi-.  Bennett's 

care    no   chance  will   be   overlooked    which  will   result    in   eii- 
richingour  collection  and  rendering  it  of  still  greater  Bervice 
in  the  furtherance  of  dental  study.     Borne  few  of  the  i 
additions  are  before  you  for  examination  this  evening. 
1  know  of  no  mure  fascinating  Btudy  than  that  which  i 

into  the  obscurity  of  past  a_res,  when  the  curtain  of  antiquity 
ha-  long  since  fallen  on  the  drama  of  that  life  enacted  on  the 

b  of  man's  earliest  existence.     It   i-  a  study  so  immense 
that  it  would  not  lie  pos  n  if  within  our  provii 

call   attention    to    each    and    every   incident    which    helped    to 
make  up  the  sum  of  the  daily  life  of  that  remote  period;  but 
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by  the  courtesy  of  my  friend  Mr.  Wra.  Cunnington  I  was 
enabled  to  present  to  your  notice  a  number  of  fragments  of 
human  maxilla?  possessing  great  interest  as  relics  of  the 
"Stone  Age,"  that  far  distant  period  in  the  past  before  metal 
of  any  kind  was  inti'oduced  into  use  in  Britain,  and  which 
archaeologists  state  cannot  be  less,  but  may  be  considerably 
more,  than  four  thousand  years  ago. 

The  jaws  were  massive  in  shape,  the  bone  dense  in  struc- 
ture, while  the  teeth  presented  every  variety  of  erosion  of  the 
masticating  surfaces,  being  worn  away  into  deep  pits  in  many 
instances.  Only  one  case  of  dental  caries  occurred,  but  in 
one  or  two  of  the  lower  jaws  the  teeth  were  thickly  coated 
with  tartar.  I  made  a  rough  microscopical  analysis  of  this 
tartar,  which  I  offered  as  my  contribution  that  evening ;  it 
having  struck  me  that  as  the  salivary  calculus  which  coats 
our  teeth  imprisons  in  its  concrete  any  stray  particles  of  food 
embedded  in  it,  so  this  tartar  of  the  stone  age  might  present 
similar  particles  of  food  of  that  early  period,  and  we  might 
get  some  glimpse  of  the  character  of  the  aliment  partaken  of 
by  these  prehistoric  men.  Dissolving  some  small  fragments 
of  this  tartar  in  weak  hydrochloric  acid  and  water,  I  decalcified 
it,  and  carefully  washing  and  collecting  the  sediment  I  found 
the  following  organic  remains  of  food  : — husks  of  corn,  hairs 
from  the  outside  of  the  husks,  spiral  vessels  from  vegetables, 
husks  of  starch,  the  cell  contents  destroyed,  the  point  of  a  fish's 
tooth,  some  round  ruby-coloured  bodies  unknown  to  me,  a 
conglomeration  of  oval  cells  probably  of  fruit,  the  barbleta  of 
down  ami  portions  of  wool.  The  general  mass  of  the  tartar  was 
made  up  of  an  amorphous  mass  of  what  mighl  be  disintegrated 
epithelium.  In  addition  to  these,  tin's  amorphous  material  con- 
tained a  large  quantity  of  Band}  particles  of  two  characters — 
one  polarising  and  related  to  quartz,  the  oilier  not  polarising 
and  evidently  flinty.  The  erosion  of  the  masticating  surfaces 
of  the  teeth  was  doubtless  due  to  the  grinding  of  these  part  ides 
between  them  in  the  act  of  eating.     More  recent  examina* 

F    2 
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tions  have  revealed  cartilaginous  plates  the  individual  cells 
of  which  became  easily  detachable  in  numbers  from  the 
original  piece.* 

Although  the  papers  contributed  to  the  Society  during  the 
past  year  have  not  been  more  numerous  than  is  usually  the 
case,  we  have  had  several  interesting  and  instructive  C 
Communications  to  fill  their  jdaces  ;  consequently,  this  dearth 
may  not  be  altogether  regretted,  but  must  be  expected  from 
time  to  time  :  for  a  paper  suitable  to  be  presented  to  such 
a  Society  as  this,  should  be  the  outcome  of  many  years' 
study  and  observation,  well  thought  out,  and  every  thesis 
proved;  therefore,  under  these  circumstances,  Buch  papers 
cannot  be  of  frequent  occurrence.  It  may  be  possible  to 
bring  papers  before  the  Society  full  of  crude  _•_  Btions, 
hasty  generalisations,  and  ingenious  but  intangible  hypo- 
theses, the  main  mission  of  winch  would  be  t->  stop  a  gap; 
but  they  would  be  hardly  acceptable  to  Buch  a  critical 
audience  as  that  constituting  the  meetings  of  tins  Society. 
On  the  other  band.  Casual  Communications  are  always 
come,  inasmuch  as  they  oft<  utimes  contain  the  germ  of  some 
practical  application,  which,  being  fertilised  by  disci. - 
becomes  elaborated  at  the  hands  of  other  practitioners,  and 
made  available  for  the  benefit  of  all;  whilst  a  paper  to  which 
a  man  has  been  giving  undivided  attention  for  years,  and 

which  he  has  made  a  personal  and  special  study,  however 
valuable  and  instructive  it  may  he.  is  incapable  of  being 
discussed,   because    it     surmount >   the    attainments    of   his 

audience   in    that    particular    direction,    and    they,    failing   to 

grasp   the  subject    in   all  its   Fulness,  a    few  qu<  - 

asked,  and  then  it  is  finished  by  a  vote  id'  thanks  to  the 
reader    for    his   valuable    paper.       bar   be    it    from    mv 

*  I  have  now  reason  to  believe  thai  the  ibat.-n.-  mentioned  in  mj 
paper  were  accidentally  introduced,  but  the  presence  of  all  the  other 
constituents  named  has  been  verified  1>_\  further  examinations  and  bv 
independent  ob>er\ er-. 
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or  intention  to  speak  disparagingly  of  papers  on  selected 
subjects  ;  but  those  papers  can  only  come  before  us,  if  from 
out  of  our  midst,  by  being  taken  up  by  those  of  our  younger 
brethren  who,  possessing,  or  being  supposed  to  possess,  the 
requisite  leisure,  will  devote  their  intellectual  energies  to 
working  out  some  of  the  many  subjects  cognate  to  our 
specialty  which  may  afford  them  an  attractive  field. 

One  feature  of  the  events  of  the  past  year  cannot  be 
omitted  from  my  necessarily  brief  summary,  and  that  is  the 
extreme  pleasure  we  derived  in  holding  out  the  warm  hand 
of  welcome  to  our  provincial  brethren,  upon  the  recent  meet- 
ing of  the  British  Dental  Association  in  London.  It  adds 
to  our  pleasure  to  know  that  our  conversazione  was  thoroughly 
enjoyed  by  all  those  present,  for  by  its  means  mutual  friend- 
ships were  strengthened,  and  personal  acquaintance  made 
with  many  whose  names  and  work  in  the  provinces  were 
previously  known  to  us  only  by  that  good  reputation  which 
had  winged  its  way  before  them.  Who  can  thoroughly 
estimate  the  effects  of  those  encouraging  confidences  ex- 
changed upon  this  occasion — the  mutual  confession  of  diffi- 
culties presented  and  overcome  !  many  a  young  heart  meeting 
with  sympathy  from  those  who  have  gone  before  them  in 
making  a  practice,  having  borne  the  burden  and  heat  of  the 
day!  We  cannot  thoroughly  estimate  the  full  effect  of  the 
words  of  encouragement  passed  on  that  occasion,  but  they 
will  hear  their  fruit  in  the  warm  allegiance  our  provincial 
brethren  will  always  feel  towards  this,  the  parent  Society  of 
the  profession. 

Our  beloved  Sovereign,  who  throughout  her  happy  and 
prosperous  reign  has  always  encouraged  and  recognised 
worth  under  whatever  guise  it  maj  have  been  presented  to 
\^y  notice,  has  during  this  year  added  another  honour  to 
our  profession  in  dignifying  one  whom  we  all  bai  e  Looked  up 
to  and  reverenced  as  our  Leader  in  everj  movenieni  which 
had  lor  its  object   the  advancement   of  our  specialty — one 
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whose  literary  and  scientific  achievements  bave  been  warmly 
appreciated  by  all  who  value  and  admire  the  thoroughness 
which  characterises  his  labours,  from  whose  first  work  may 
be  dated  our  elevation  as  a  special  branch  of  surgery,  and 
whom  we  hope  may  be  long  spared  to  us  to  guide  us  with 
his  counsel,  and  encourage  us  with  his  approbation.  I  need 
not  say  that  I  allude  to  Sir  John  Tomes,  for  no  man  can 
fail  to  recognise  to  whom  these  remarks  justly  apply. 

Now,  gentlemen,  I  reluctantly  bring  my  year  of  office  to 
its  close,  but  before  doing  so  let  me  use  this  opportunity 
of  publicly  thanking  those  officers  of  the  Society  upon  whose 
shoulders  the  great  labour  and  responsibility  of  managing  its 
affairs  have  fallen.  It  might  seem  invidious  to  mention  them 
personally  by  name,  therefore  I  will  thank  them  in  their 
corporate  capacity  for  all  they  have  done,  during  my  Presi- 
dential occupation  of  this  chair,  to  lighten  my  harden  and 
smooth  my  path;  and  I  feel  I  can  in  all  justice  assure  you 
that  while  we  have  such  men  to  serve  us,  our  Society  will 
never  fall  from  the  high  and  influential  position  it  has 
attained. 
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Me.  George  Gregsox  then  proposed  a  cordial  vote  of  thanks 
to  the  President,  who  had  so  ably  fulfilled  all  the  duties  of 
his  office  during  the  past  year.  He  (Mr.  Gregson)  had  seen 
many  Presidents  in  that  chair,  and  he  felt  sure  that  all  present 
would  agree  with  him  when  he  said  that  Mr.  Charters  White 
would  be  associated  with  those  who  were  specially  remem- 
bered for  tlie  efficient  manner  in  which  they  had  discharged 
their  duties  and  furthered  the  interests  of  the  Society.  He 
was  very  glad  to  see  that  Mr.  White  had  so  thoroughly 
recovered  from  the  illness  which  had  deprived  the  Society 
of  his  presence  on  one  occasion.  Long  might  he  live  and 
prosper ! 

Mb.  Morton  Smalb  said  he  could  not  in  Mr.  White's 
presence  say  all  that  he  should  like  to  say  about  him ;  he 
was  inclined  to  wish  him  absent,  that  he  (Mr.  Smale)  might 
speak  more  freely.  But  he  could  not  help  remarking  that 
the  experience  of  Mr.  White's  year  of  office  showed  how 
much  the  successful  and  harmonious  working  of  the  Society 
depended  on  the  tact  and  judgment  of  its  President.  He 
had  great  pleasure  in  seconding  the  resolution. 

The  members  having  expressed  with  hearty  applause  their 
appreciation  of  Mr.  White's  services, 

Mr.  Stocken  rose  to  propose  a  vote  of  thanks  to  the  officers 
of  the  Society.  It  was  fortunate  in  having  so  many  members 
win)  were  willing  to  devote  a  large  amount  of  time  to  its 
welfare.  It  had  in  Its  Treasurer  one  who  had  long  shown  his 
intci-fst  in  the  Society,  and  in  the  Librarian  one  whose  con- 
stant  care  \\as  to  increase  his  store.  It  was  only  necessary  t<> 
walk  through  the  Museum  in  order  to  realize  the  amount  of 
time  and  labour  devoted  by  the   Curator   to   its  improvement. 
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It  was  ni >t  easy  to  Bnd  u  man  in  all  respecte  suited  to  the 
post  of  Curator,  and  they  .-ill  fell  thai  in  the  present  bolder 
of  the  office  fchey  had  secured  a  great  acquisition.     He  would 

not  detain  the  meeting  longer,  but  would  ask    (hose  pri 

to  give  a  cordial   vote   of   thanks  to  all   the  officers  of  the 

Society. 

Mr.  H.  Campion  (Manchester)  said  it  was  needless  for  b1m 
to  say  anything  of  the  character  of  the  officers,  since  they 
were  as  well  known  to  his  hearers  as  they  were  to  himself, 
and  would  therefore  content  himself  with  expressing  the 
pleasure  he  felt  at  being  allowed  fco  second  the  resolution  as  a 
representative  of  the  provincial  practitioners.  There  were  a 
great  many  provincial  members  who  were  unable  to  attend 
the  Society's  meetings  as  often  as  they  could  wish,  but  it 
must  not  be  thought  that  tlay  took  no  interest  in  them.  He 
could  state  most  positively  that  this  was  not  the  case.  They 
all  took  a  pride  and  an  interest  in  the  Socil  tv.  and  tin 
it  gave  him  great  pleasure  to  second  the  resolution. 

Me.Wbiss  (the  Librarian)  replied  thai  he  fell  sure  that  the 
officers  of  the  Society  so  thoroughly  appreciated  the  honour 
conferred  upon  them  thai   they  would  be  content   to  f< 
any   further  acknowledgment;   still  they  would  none  the  Less 
appreciate  the  vote  of  thanks. 

The    work    of  the   Curator  and    of  the    Librarian    had 
specially    referred    i".     'The  enthusiasm  of  the   former   was 
evident,  hut   bis  own  duties  were  light,  thanks  to  the  com- 
pleteness   and    good    order    t"    which     the    library    hail    now 
attained.      He    thought,    however,    that    the   arduous,   though 

perhaps  less  evident,  Labours  <^  the  Secretaries  served 

mention,  and  Bhould  certainly  not  he  forgotten. 

He  had  expressed  a  wish  t>>  retire  in  favour  of  a  youi 

man,  hut  his  resignation  had  not  heen  accepted,  and  hi'  had 
consented  to  continue  in  office  a  little  longer,  hut  he  wished 

it  to  be  understood  that   he  was    willi  re  at  any  time. 

He  thanked  the  members  for  the  kindness  which  they  hail 
always   shown    to    the    officers    of  the    S  and  for   which, 

he  felt  sure,  the  latter  were  all  of  them  duly  grateful. 
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The  President  said  it  only  remained  for  him  to  thank  the 
members  for  the  very  kind  manner  in  which  they  had 
acknowledged  his  services.  He  could  only  say  that  his  office 
had  afforded  him  great  pleasure,  and  he  trusted  that,  relieved 
from  the  cares  of  office,  he  should  continue  for  a  long  time  to 
come  a  regular  attendant  at  the  Society's  meetings. 

The  Society  then  adjourned. 


©bo  tain. 


■ 


-j  j  ^..^o  bh<    state  oJ  tuj  uealtb  is  sun  yery 

VOL.  XIX. — IV.  G 


©fcontolooical  Society  of  Great  Britain. 


ORDINARY   MONTHLY   MEETING. 

February  7  th,  1887. 

CHAS.  S.  TOMES,  F.R.S.,  President, 
in  the  Chair. 

♦ — 

The  Minutes  of  the  previous  meeting  having  been  read  and 
confirmed, 

The  President  announced  that  Mr.  Frank  H.  Kissack, 
L.D.S.Eng.,  of  17,  Bentinck  Street,  Manchester  Square,  had 
been  duly  nominated  as  a  candidate  for  membership,  and 
would  be  balloted  for  at  a  subsequent  meeting. 

The  following  candidates  were  then  balloted  for  and  elected 
members  of  the  Society  : — 

Henry  Davis,  M.R.C.S.,  157,  Gower  Street,  W.C. 

Daniel  Browning,  L.D.S.Eng.,  27,  Upper  Montague 
Street,  W. 

Frank  H.  Briggs,  L.D.S.Edin.,  5,  Park  Crescent, 
Torquay. 

William  Edward  James,  L.D.S.I.,  Kingston-on- 
Thames. 

The  SeCEETAEX  read  the  following  letter  from  ^\lr.  .las. 
Parkinson  : — 

36,  Sackville  Street, 

February  7th,  L887. 
I  >i iab  Mr.  Peesiden  I'. 

I  feel  that  the  time  lias  arrived  when  I  musi  ask  the 
Council  to  relieve  me  from  the  Treasurership  of  the  Odonto- 
logies! Society. 

I  am  sorry  to  say  that  the  stair  of  ray  health  is  still  v&ry 
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indifferent,  preventing  me  from  attending,  as  I  would  di 

to  its  affairs  as  Treasurer.     I  have  been  obliged  to  ask  the 

same  of  the  British  Dental  Association. 

I  may  truly  add  that  it  is  a  source  of  gnat  grief  to  me  to 
sever  myself  from  old  friends  and  associates,  but  such  time 
must  sooner  or  later  arrive. 

I  will  take  this  opportunity  of  thanking  the  Council  and 
the  Society  generally  for  their  uniform  kindness  to  me  at  all 
times  and  on  all  occasions. 

I  propose  to  hand  over  to  my  successor  the  balance  I  have 
in  hand,  and  which  will  be  at  your  disposal  for  Lnvestmenl 
or  otherwise,  as  the  Council  may  determine. 

I  am  very  pleased  to  be  able  to  state  that  during  the  thir- 
teen years  of  my  Treasurership  we  have  been  enabled  to  add 
largely  to  our  resources.  I  find  on  reference  to  the  accounts  of 
the  year  1873,  when  I  took  the  position  of  Treasurer,  that 
our  invested  property  amounted  to  £777  ;  whereas  in  1886*  it 

amounts  to  £1,417.  We  have  also  during  this  period  Itch 
able  to  furnish  our  rooms  and  add  materially  to  the  require- 
ments of  the  Library  and  Museum;  and  when  1  hand  over 
to  my  successor  the  balances  you  will  have  a  sum  equal  fco 
£2,460,  or  thereabouts.  So  that,  having  paid  for  all  these 
advantages,  you  will  have  increased  your  resources  since  L873 
by  nearly  £1,G00  in  money. 

Believe  me  always, 

Yours  most  siuct  rely. 

J  is.  Parkinson. 

Chas.  Tomes,  Esq.,  President, 

Odontological  Society  of  QrecU  Britain. 

The  Pbesldi  m  said  that  much  as  they  regretted  the  1- 
.Mr.  Parkinson's  services,  the  Council  fell  thai  in  his  present 

State  of  health  they  could  not  ask  him  to  continue  to  per  form 
duties  which  must  necessarily  he  attended  by  a  considerable 
amount  of  trouble  and  responsibility.    They  could  not,  I 
fore,  do  ot  herwise  than  accept  the  resignation  and  tender  him 
their  thanks  for  the  care  he  had  taken  of  the  Society's 
petty  during  his  term  of  office. 
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It  was  the  province  of  the  Council  to  fill  the  vacancy  thus 
caused,  and  he  felt  sure  the  members  would  be  glad  to  hear 
that  Mr.  Thos.  Arnold  Rogers  had  been  prevailed  upon  to 
accept  the  office. 

Mr.  Weiss  said  he  was  sure  the  members  would  not  allow 
this  announcement  to  pass  without  desiring  to  give  formal 
expression  to  the  gratitude  which  he  knew  they  all  felt  to 
Mr.  Parkinson  for  the  services  he  had  rendered  to  the  Society 
during  his  long  term  of  office.  The  Treasurer  had  sometimes 
very  disagreeable  duties  to  perform  in  pressing  for  payment 
of  subscriptions,  and  still  more  when  he  was  obliged  to  pro- 
pose the  exclusion  of  members  from  the  Society;  and  it  said 
a  great  deal  for  Mr.  Parkinson's  unfailing  tact  and  good 
nature  that,  whilst  he  had  performed  his  duties  most 
efficiently,  he  had  done  so  without  exciting  the  smallest 
personal  animosity  towards  himself.  He  (Mr.  Weiss)  trusted 
that  Mr.  Parkinson's  health  would  soon  improve,  and  that 
they  might  have  the  pleasure  of  seeing  him  again  at  the 
meetings,  and  of  thanking  him  personally  for  what  he  had 
done.  He  proposed  that  the  thanks  of  the  Society  be  given 
to  the  late  Treasurer  for  the  great  care  he  had  taken  in  the 
management  of  the  Society's  property. 

Mr.  Charters  White  said  he  had  gre&i  pleasure  in  second- 
ing the  resolution.  He  had  known  Mr.  Parkinson  For  a  good 
many  years,  and  could  fully  endorse  all  that  Mr.  Weiss  bad 
said  with  regard  to  his  unvarying  kindness  and  courtesy. 

The  resolution  was  at  once  carried  by  acclamation. 

The  Librarian  (Mr.  Weiss)  reported  that  the  only  addition 
made  to  the  Library  during  the  past  month  was  the  January 
number  of  the  "Quarterly  Journal  of  Microscopical  Science." 

The  Curator  (Mr.  StORER  BENNETT)  reported  that  the  follow- 
ing skulls  had  been  purchased  by  the  Council,  viz.:  fcho 

the  velvet  .monkey    (CercopitheCU8    Lulandii),    green    monkey 

(Cercopithecus  Callithrix),  ring-tailed  coati  (Nasua  Rufa), 
kinkajou  (Cercoleptea  GaudivoVoulus) , Coypu  rat  (Myopotamua 
Coypu),  Indian  fruit-bat  (l'tii-opus  Mfdius),  and  brush-tailed 
kangaroo  (Petrogcde  Penicillata),      It  would  be  noticed  that 

G  2 
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scvei'al  of  the  teeth  of  the  Coypu  rat  were  carious.  Mr. 
Howard  Mummery  had  presented  the  skull  of  a  Japanese 
pug,  which  showed  extremely  well  the  nnderhnng  lower  jaw 
so  characteristic  of  these  animals;  and  to  the  Zoological 
Society  (through  the  kindness  of  Mr.  Bland  Sutton)  they 
were  indebted  for  the  presentation  of  the  skull  of  an  agonti 
(Dasyproc/n  ajonti),  in  which  the  molar  teeth  were  extensively 
affected  with  caries. 

Mr.  Beits  exhibited  models  of  a  boy  aged  eight  years  and 
ten  months,  in  which  none  of  the  milk  teeth  had  been  shed, 
nor  had  the  first  permanent  molars  been  erupted.  The  boy's 
mother  and  the  elder  children  of  the  family  bad  retained 
temporary  molars,  and  the  mother  had  till  quite  recently  a 
temporary  incisor. 

He  also  related  the  following  case  of  the  erupt  ion  of  a  tooth 
after  the  death  of  its  pulp : — A  lady,  about  thirty-five  years  of 
age,  who  had  for  some  years  been  wearing  a  small  gold  plate 
supplying  an  absent  right  upper  canine,  came  to  him  com- 
plaining of  severe  neuralgic  pain,  and  also  that  lately  her 
plate  had  ceased  to  tit  owing  to  "a  lump"  in  the  gum  beneath 
it.  On  examination  it  was  found  thai  the  pointed  tip  of  a 
tooth  was  just  visible  throngb  a  small  orifice  in  the  gum,  and 
further  that  a  shaft- like  carious  cavity  led  vertically  up  to  the 
pulp  which  was  fully  exposed.  Arsenic  was  applied,  the  pulp 
devitalized,  and  the  root  eventually  filled,  the  gum  having  to 

be  packed  back  to  permit  of  the  operation.  Since  then,  as 
shown    by  the   model,  the    tooth    had    completely  erupted.      A 

Bret  bicuspid  had  originally  occupied  the  space,  but  it  had 
been   destroyed    by   caries  and  extracted.  -,■  w;is  in- 

teresting as  showing  clearly  how  little  a  tooth  itself  had  to  do 
with  the  process  of  eruption, and  that  the  force  by  which  this 
was  brought  about  was  evidently  external. 

The  Pbi  3IDEN  i  Baid  the  point  to  which  Mr.  Betts  had  called 
at  tent  io a  \\  as  certainly  interesting.  The  tooth  was  dead  and 
the  growth  of  the  root  must  have  been  arrested,  yet  the  tooth 
had  travelled  down  a  distance  equal  to  the  length  of  its  crown. 

Mi;.    Hi  rCHJNSON   remarked  that   another  in'  point 
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in  the  case  was  how  far  the  wearing  of  the  plate  had  been 
instrumental  in  causing  the  eruption  of  the  tooth.  It  had 
frequentl}"  been  noticed  that  the  wearing  of  regulation  plates 
appeared  to  have  the  effect  of  hastening  the  eruption  of  teeth 
covered  by  them,  and  he  thought  it  probable  that  this  tooth 
might  have  remained  hidden  in  the  jaw  but  for  the  irritation 
caused  by  the  pressure  of  the  plate  over  it. 

Mr.  Henri  Weiss  thought  that  what  took  place  in  this  case 
was  very  similar  to  the  process  by  which  a  dead  root  was 
shed. 

Mr.  Storer  Bennett  read  the  following  notes  of  a  case  of 
deep-seated  abscess  in  the  neck  probably  due  to  a  misplaced 
and  unerupted  tooth  : — 

"  I  beg,  Sir,  to  offer  for  the  acceptance  of  the  Society  the 
second  and  third  right  lower  molars  removed  from  a  patient 
aged  seventeen,  who  was  suffering  from  a  deep-seated  abscess 
in  the  neck. 

"  The  patient,  W.  A.,  an  anaemic-looking  youth,  who  was  said 
to  have  suffered  from  enlarged  glands  two  or  three  years  ago, 
was  admitted  to  the  Middlesex  Hospital,  under  Mr.  Henry 
Morris,  on  December  21st,  1886.  He  stated  that  about  a 
fortnight  pi'eviously  he  had  noticed  a  lump  the  size  of  a  hazel 
nut  at  the  lower  part  of  the  right  side  of  his  neck  in  a  line 
with  the  sterno-mastoid  muscle ;  it  gradually  increased  in  size, 
but  caused  no  pain,  but  eventually  the  face  swelled,  the  lump 
becoming  the  size  of  an  egg,  and  excessively  painful. 

"Mr.  Munis  requested  me  to  see  the  patient,  and  on  exa- 
mination the  neck  presented  a  nodular  swelling  reaching 
from  the  right  clavicle  upwards  to  the  lower  border  of  the 
interior  maxilla,  and  conveyed  a  sensation  of  heal  to  the 
hand    when    placed    upon    it;    it   was  very  tender  to  the  toneh 

;hi(|  imllstinet  fluctuation  was  detected  on  palpitation.  The 
Eace  was  turned  to  the  Left   Bide,  and  anj  attempl   to  restore 

it  to  its  normal   posit  ion  eatised  great    pain,  t  lie  st  erno-masioii  | 

being  rigidly  contracted,.     His  temperature  registered  1<'1   . 

"  Inside  the  mouth  l.lie  separated  routs  of  the  lirsl  right 
lower  molar  weu    '.'■  and   to  be  slightly   lender  on    pressure,  luit 
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the  second  lower  molar,  much  decayed,  was  extremely  painful 
when  pressed  upon.  Tin-  wisdom  tooth  was  absent  and  no 
signs  of  its  imminent  eruption  noticed,  the  gum  over  it  being 
normal  in  appearance  and  sensation.  Pressing  with  the 
fingers  on  the  gums  around  gave  but  little  pain,  the  sulcus 
between  the  gum  and  cheek  being  scarcely  swollen  ■  in  tact, 
although  the  second  lower  molar  was  extremely  painful  when 
pressed  on,  as  though  the  periosteum  were  inflamed,  there 
was  an  absence  of  the  usual  signs  of  alveolar  abaci  88,  and  it 
seemed  scarcely  likely  the  swelling  in  the  neck  had  its  origin 
in  dental  disturbance. 

"The  roots  of  the  first  and   second  molars  were   removed, 
but  no  pus  appeared  in  the  sockets  of  either,  and  an  ati 
being  made  to  evacuate  the  pus  by  forcing  a  probe  through 
the  socket  of  the  second  molar  yielded  a  perfectly  negative 
result. 

"My  colleague,  Mr.  Hern,  however,  drew  my  attention  to 
a  nodule  of  enamel  which  slightly  protruded  through  the 
septum  of  bone  between  the  second  and  third  molar,  and 
which  was  evidently  a  part  of  the  crown  of  the  unerupted 
wisdom  tooth.  On  this  being  carefully  examined  I  found 
that  a  probe  could  be  passed  both  above  and  below  the  crown 
without  at  : 1 1 1 \  part  coming  in  contact  with  a  root.  The 
conclusion  we  arrived  at  was  that  the  wisdom  tooth  was  lying 
horizontally  with  the  masticating  surface  pointing  forwards, 
<iio'  of  the  cusps  having  protruded  through  the  septum 
between  it  and  the  second  molar,  and  against  the  posterior 
surface  of  which  it  had  impinged.  On  examining  the  » 
molar   more   Carefully    a    small    pit    was    noticed  on   the  distal 

root,  the  result  probably  of  pressure  of  this  misplaced  wisdom 
tooth. 

"In  the  afternoon  the  patient  was  conveyed  to  the  operat- 
ing theatre,  as    Mr.  M    rris  intended   to  lay  open  the  al- 
and at    his   request    I    made  another  examination    after    ether 
had  been   administered,  and.  having  satisfied   myself  of  the 
correctness  of  our   opinion    regarding    the   position  of  the 

tooth,  made  BJ3  incision  over  it.  and  readily  raised  it  from  its 
socket   by   means   of  an   elevator.      Mr.   Morris   introduced  a 
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trocar  and  grooved  canula  into  the  swelling  in  the  neck  in  a 
direction  upwards  and  backwards,  and  freely  enlarging  the 
opening  gave  vent  to  a  quantity  of  thick,  creamy  pus.  On 
subsequently  exploring  the  wound  a  probe  could  be  passed 
up  nearly  to  the  gum. 

"  On  the  following  morning  patient's  temperature  was  103°, 
but  it  fell  to  normal  on  the  succeeding  day,  and  his  recovery 
was  uninterrupted  until  January  20th,  four  weeks  after  the 
operation,  when  he  began  to  complain  of  pain  on  the  left  side 
of  his  neck,  and  his  face  became  swollen.  In  the  evening 
the  first  left  lower  molar  was  removed  by  the  House  Surgeon, 
and  on  the  following  day  Mr.  Hern  extracted  the  next  molar 
to  it,  which,  though  carious,  was  less  so  than  the  one  on  the 
opposite  side.  From  this  time  all  pain  in  the  neck  disap- 
peared, and  he  was  soon  pronounced  convalescent. 

"  I  subsequently  examined  the  socket  of  the  second  left 
lower  molar,  and  could  detect  the  wisdom  tooth  by  passing 
a  probe  backwards  through  the  alveolar  septum,  but  it 
appeared  to  be  occupying  its  normal  position. 

"  Granting  that  the  abscess  on  the  right  side  of  the  neck 
was  due  to  the  teeth,  this  case  appears  interesting — 

"Firstly^  from  the  swelling  being  almost  exclusively  con- 
fined to  the  neck,  the  usual  symptoms  of  alveolar 
abscess  being  but  very  slight,  and 

"  Secondly,  the  non-evacuation  of  pus  on  removing  any  of 
the  teeth,  for  none  appeared  even  pn  extracting  the 

wisdom. 

'•  Should  it  be  objected,  however,  that  cause  and  effect  have 
not  been  satisfactorily  connected,  the  case  is  still  interesting 
from  themal-position  of  the  wisdom  tooth,  and  the  coincidence 
(if  it  be  nothing  more)  of  the  abscess  in  the  neck  on  the  same 
side. 

"  Bad  the  patienl  presented  himself  For  breatmenl  when  the 
Bwelling  whs  liist  noticed  it  could,  in  all  probability,  have 
been  cut  short  by  extracting  the  Becond  molar,  as  Mr.  Bern 
eventually  did  when  the  abscess  appeared  on  the  opposite 
side." 
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Mr.  Waltee  Coi  kin  exhibited  and  explained  the  action  of 
a  little  instrument  designed  by  M.  Rosenthal,  of  Liege,  for 
the  treatment  of  alveolar  abscess.  It  consisted  of  a  tube 
fitted  at  one  end  with  a  fine  nuzzle,  and  at  the  other  with  a 
rnbber  connection  for  attachment  to  a  saliva  ejector.  To  the 
lower  pari  of  this  tube  is  attached  another,  a  three-way  cock 
or  valve  being  placed  at  the  point  of  junction.  The  end  of 
this  branch  tube  being  placed  in  some  antiseptic  solution,  the 
cock  is  turned  so  as  to  connect  it  with  the  saliva  ejector  by 
which  the  fluid  is  drawn  up  into  the  tube,  completely  filling 
it.  The  point  of  the  nozzle  being  thrust  into  the  al 
cavity,  the  cock  is  turned  so  as  to  conned  it  with  the  ejector, 
and  part  of  the  contents  of  the  abscess  is  draw  n  into  the  tube. 
By  turning  the  cock  a  little  further,  communication  is  opened 
between  the  abscess  cavity,  in  which  there  is  now  a  partial 
vacuum,  and  the  antiseptic  solution,  which  is  thus  drawn 
into  the  sac.  This  is  again,  by  a  tnni  of  the  cock,  withdrawn, 
mixed  with  pus.  into  the  ejector,  and  this  operation  is  rapidly 
repeated  until  the  contents  of  the  abscess  have  been  more  or 
less  completely  removed.  The  saliva  ejector  should  be  able  to 
produce  a  vacuum  equal  to  six  or  seven  inches  ><['  mercury,  and 

it    was  a  good  plan  to  place  a  small   piece  of  adhesive  wax    on 

the  gum  over  the  seat  of  the  abscess  and  perforate  through 
this,     [f  anv  fistulous  openings  existed  they  mnsi  be  closed. 

Mr.  Collin  also  showed  for  Mr.  C.  J.  Noble  a  model  of  the 
npper  jaw  of  B  woman  with  four  molars  on  one  .side. 

Dr.  Walk ik  said  he  had  used  M.  Rosenthal's  instrument 
about  half-a-dozen  times  during  the  past  month,  and  had  been 
very  pleased  with  it.  He  found  that  his  saliva  ejector  worked 
it    perfectly.     It  would,  however,  be  an  improvement  if  the 

lower  tube  were  made  somewhat    longer. 

Mi;.  V.  Canton  read  the  following  extract  from  a  letter 
received    by    Sir  .lohn   Tomes   from    Mr.  Chas.  James    I 
former  member  of  the  Society,  and  showed  the  tooth  referred 

to    by    the    writer.       The    Letter    was    dated    from    Muskoka. 
(  hitario,  Canada. 

"The  enclosed  tooth  was  given  to  me  by  a  young  lumber- 
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man,  who  brought  it  from  an  ancient  Indian  burying  ground 
on  the  banks  of  French  River,  near  Lake  Nipissing,  about 
150  miles  further  north  than  1  am.  I  know  the  lad  well,  and 
know  him  to  be  an  honest,  truthful  fellow.  He  took  it  from 
a  skull  lying  by  what  had  been  an  India  burial  scaffold.  As 
you  doubtless  know,  they  do  not  bury,  but  wrapping  up  the 
corpse  in  its  buffalo  robe,  rest  it  on  a  frame  supported  by  sticks. 
The  reason  I  begged  for  the  tooth  was  because  I  fancied  that 
it  was  a  specimen  of  erosion,  and  I  remarked,  '  Some  of  the 
dentists  in  the  Old  Country  maintain  that  this  erosion  is  due 
to  the  use  of  the  tooth-brush ;  here  certainly  is  a  tooth  that 
never  saw  a  tooth-brush.'  I  have  never  heard  of  the  North 
American  Indians  cleaning  their  teeth,  as  many  natives  of 
the  East  Indies  do.  If  the  tooth  illustrates  anything,  let  the 
Odontological  Society's  Museum  have  it,  or  put  it  in  the  fire." 

Mr.  Mummery  thought,  from  the  naked-eye  appearance, 
that  the  disease  was  more  like  superficial  caries  than  true 
erosion. 

Mr.  C.  D.  Davis  showed  models  of  the  mouth  of  a  girl, 
aged  thirteen,  with  the  following  dentition: — In  the  lower 
jaw  two  incisors  and  the  second  bicuspid  were  absent ;  there 
was  no  history  of  the  extraction  of  any  permanent  teeth,  and 
no  evidence  of  the  presence  of  the  missing  teeth  beneath  the 
gum.  In  the  upper  jaw  the  left  temporary  lateral  and  both 
temporary  canines  were  standing,  and  there  was  no  positive 
indication  of  the  presence  of  the  permanent  laterals  or  canines 
in  the  jaw. 

The  models  were  taken  in  March,  1886,  but  the  patient  was 
seen  on  the  4th  inst.,  and  there  was  no  marked  alteration  in 
the  month. 

Mr.  Davis  also  showed  a  mode!  of  the  upper  jaw  of  a  young 
lady,  aged  twenty,  with  the  temporary  lateral  incisors  and 
canines  still  present,  and  the  right  permanent  canine  in  line 
between  the  temporary  oanine  and  the  first  bicuspid. 

Me.  Willodohbi  Weiss  showed  a  model  of  the  npper  ja^ 

of  a  youth,  aged  twenty,  in  whieli  the  temporary  canines  were 
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retained  whilst  t lie  permanent  canines  occupied  the  place  of 
the  permanent  laterals  which  were  absent. 

Mr.  L.  Matheson  made  a  short  communication  respecting 
the  capabilities  of  the  Tauber  Hydraulic  Press,  exhibited  at 
the  November  meeting  of  the  Society.  He  could  not  oil 
complete  a  report  as  he  should  like,  because  lie  had  not  been 
in  possession  of  the  machine  long  enough  to  test  it  in  such 
a  number  and  variety  of  cases  as  would  alone  warrant  him 
in  making  a  full  and  trustworthy  statement  as  to  its  powers. 
But  he  was  under  a  promise  to  some  of  the  member.--  bo  speak 
on  the  subject,  and  he  would  therefore  briefly  state  what  his 
experience  with  the  machine  so  far  had  been. 

The  object  of  the  invention  was  to  supersede  the  ordinary 
zinc  and  lead  casts  and  dies  in  the  making  of  metal  dentures 
by  the  employment  of  hydraulic  pressure,  applied  directly  to 
the  plate  resting  upon  a  cast  of  Spence  metal — a  curious 
compound  which  it  is  possible  to  pour  whilst  molten  into  a 
Stent  or  gutta-percha  impression,  but  which  when  cool  is 
quite  hard  enough  to  bear  a  greater  strain  than  sine  will 
stand. 

Two  claims  were  made  for  the  machine.     (1)  That  a  e 
saving  of  time  is  effected  by  doing  away  with  the  necessity 
for  the  ordinary  easts  and   dies.      And    t  - )    that    a  good  tit  is 
obtained   with   more   ease   and   certainty  t  han    b\   the    method 

now  in  use.  owing  to  the  principle  of  the  appliance  by  which 
pressure  is  brought  to  bear  equally  on  all  parts. 

Mr.  Matheson's  experience  so  far  had  been  thai  in  simple 

cases  (an    example    of    which    was    shown)    the    lirst    of  these 
claims   was   fully    justified.      In   more  difficult    cases,   Mich    as 

those   in    which    teeth    Bl 1    high    out    of    the   minis,  he   had 

found   it  necessary   to    use  a    sine  ca>t   to  bring   the   plate 
roughly  into  position.     With  regard  to  the  Becond  claim,  he 

found  that    in    the   ease   ami    certainty   with    which    a    tit   w  ;ls 
obtained,  the  press  far  surpassed    the  ordinary  method, 
important  point   which  he  wished  to  note  was  that  when  teeth 

or  gums  were  overhanging  it  was  with  this  machine 

to  obtain  a  tit  as  in  more  simple  cases  ;  and  this  without  being 
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obliged  to  make  the  accurate  zinc  casts  which  were  so  difficult 
to  obtain  under  these  conditions. 

Mr.  Matheson's  experiments  so  far  had  been  made  with  five 
gold  plates,  with  the  accurate  fit  of  which  in  the  mouth  he  had 
been  extremely  pleased,  and  with  a  number  of  German  silver 
plates  which  he  had  fitted  to  plaster  models.  He  felt  that 
further  experience  with  the  press  was  required  before  a  fair 
judgment  could  be  formed  regarding  its  working  as  a  whole,  but 
he  hoped  before  long  to  make  a  further  communication.  He 
had,  however,  no  hesitation  in  saying  that  he  already  looked 
upon  the  machine  as  a  very  valuable  addition  to  his  work-room 
appliances. 

Mr.  Matheson  also  showed  a  duct-compressor  of  Mr. 
Butcher's  invention.  It  appeared  to  him  to  commend  itself 
by  its  simplicity,  lightness,  and  efficiency. 

Mr.  Robbixs  said  that  having  been  somewhat  dissatisfied 
with  the  results  obtained  from  the  ordinary  methods  of 
treating  Pyorrhoea  Alveolaris,  he  had  read  with  great  interest 
the  paper  by  Mr.  Whatford  published  in  the  August  number 
of  the  Journal  of  the  British  Dental  Association.  Mr. 
Whatford  appeared  to  speak  very  confidently  of  the  results  of 
his  treatment  by  means  of  powdered  sulphate  of  copper,  and 
he  (Mr.  Robbins)  felt  a  great  desire  to  try  it.  In  November 
an  opportunity  presented  itself  in  the  case  of  a  lady,  aged 
twenty-six,  who  had  been  in  delicate  health  ever  since  an  attack 
of  rheumatic  fever  from  which  she  suffered  seven  years  ago. 
In  March,  1884,  she  came  to  him  to  be  treated  for  Riggs' 
disease.  All  the  characteristic  signs  wrere  present:  spongy 
gums,  gaping  round  the  necks  of  the  teeth,  which  were  loose 
and  surrounded  with  tartar,  purulent  discharge,  &c.  He 
tried  the  ordinary  treatment,  removed  the  tartar  and  applied 
aromatic  sulphuric  acid  round  the  necks  of  the  teeth,  and 
obtained  a  very  fair  result.  The  state  of  the  month  "was  verj 
much  improved,  but  the  teeth  never  became  quite  firm.  In 
November,  iS.So,  the  patient  returned  ;  the  lower  right  central 
and  lateral  were  now  so  loose  that  he  removed  them  and  put 
in  a  plate.  The  same  treatment  was  repeated,  and  again  some 
improvement  followed.     But  in   November  of  last  year  she 


72  CASUAL   COMMUNICATIONS. 

presented  herself  in  a  worse  state  than  ever,  and  Mr.  Bobbins 
determined  to  try  the  sulphate  of  copper  treatment.  Two 
more  of  the  lower  front  teeth  were  bo  loose  thai  he  had  to 
hold  them  in  whilst  packing  the  sulphate  round  them.  He 
carefully  removed  the  tartar  and  repeated  the  pack  in  jr.  and  at 
the  third  visit  a  decided  improvement  was  perceptible,  and  by 
December  2nd  the  patient  appeared  almost  cured.  But  a 
relapse  occurred,  and  on  December  21st  he  was  obliged  to 
resume  the  treatment,  this  time  with  very  satisfactory  results, 
for  the  teeth  were  now  in  a  far  better  state  than  they  were 
two  years  ago.  He  knew  that  it  was  impossible  to  judge  of 
the  value  of  a  method  of  treatment  from  one  case,  but  he 
thought  that  there  was  something  in  this  method  of  Mr. 
Whatford's,  and  he  hoped  that  others  would  try  it. 

Dr.  Field  said  he  had  never  used  the  method  referred  to 
by  Mr.  Bobbins,  but  he  had  used  aromatic  sulphuric  acid  for 
some  years,  and  had  obtained  good  results  from  it.  He 
doubted,  however,  the  possibility  of  curing  a  case  of  true 
ltiggs'  disease.  The  symptoms  might  be  palliated  ami  the 
teeth  retained  for  years,  but  he  had  never  s, -,  n  ,(  cage  of  true 
Riggs'  disease  cured.  In  treating  this  disease  it  was  moat 
important  to  get  the  conscientious  assistance  of  the  patient; 
they  were  generally  very  negligent.  It  was  also  important 
to  thoroughly  remove  the  tartar  and  to  inject  the  acid  deeply. 

Mi:.  Asiii.ky  Gibbings  remarked  that  if  the  subject  v. 
be  fully  discussed  it  would  require  an  evening  to  itself,     He 
would  only  Btate  that  he  could  confirm  what   Mr.   Bobbins 
had  said  as  to  the  good  effects  of  sulphate  of  copper.     He 

had    used    it    in    two    or    thrft  with    most    encouraging 

results.  In  one  of  these  cases  aromatic  sulphuric  acid  had 
been  tried  and  had  tailed,  but  after  six  applications  of  the 
powdered  sulphate  the  patient  was  almost  cured. 

M  i;.   V.  .).  lb  \\i  l  I  said  the  subject  wa-  well  worth  dis 

ing,  but   it  was  obviously  impossible  to  do  bo  that  evening. 

lie  hoped  some  member  might  be  induce, 1  to  bring  it  forward 
in  a  paper.      He    proposed  the   adjournment  oi'  the  disc 
to  a  tut  are  meeting. 

This  having  been  agreed  to.  the  PRESIDENT  proceeded  to 
deliver  his  Inaugural  Address 
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The  task  which  custom  has  imposed  upon  each  successive 
occupant  of  the  Presidential  Chair  of  this  Society  is  one 
which  is  beset  with  difficulties  of  a  certain  kind :  difficulties 
perhaps  hardly  to  be  realised  until  they  are  encountered  in 
the  penning  of  an  address. 

For  it  would  seem  to  be  desirable  to  embody  in  it,  if 
possible,  something  which  has  not  been  already  said  by 
one's  predecessors,  each  of  whom  has  thus  narrowed  the 
ground  over  which  it  might  have  been  practicable  to  travel; 
something,  too,  which  needs  no  lengthy  nor  detailed  exposition, 
unsuited  to  the  occasion,  however  well  it  might  find  place 
in  a  closely  argued  paper;  a  something,  in  fact,  for  which  at 
this  moment  I  look  in  vain. 

In  the  wide  field  of  Medicine  and  of  Surgery  this  difficulty 
hardly  exists,  for  a  Presidential  Address  can  almost  always 
to  good  purpose  concern  itself  with  a  retrospect  of  the 
progress  which  has  been  made  in  those  directions  in  which 
thought  has  been  most  active  during  the  preceding  year;  but 
within  the  sharply  defined  limits  of  our  specialty,  though  I 
hope  that  we  always  have  progress  to  report,  the  advances 
have  often  been  in  the  way  of  details,  the  enumeration  of 
which  would  be  tedious;  and  hence  I  am  not  disposed  to 
adopt  the  time-honoured  course  of  giving  a  rSsume  of  the 
work  of  the  year,  or  of  a  few  antecedent  years     not  thai  1 

would  for  a  moment  set  slight  value  upon  such  periodical 
stock-taking. 

.Moreover,  a  comfortable  indulgence  in  a  course  of  mutual 
congratulation,  pleasant   though  it   may  be,  is  Ear  from  being 

a  wholesome  mental  diet  ;    it  is  a  more  fruitful  task  to  seek  lor 
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the  weak  places  in  our  armour,  if  by  so  doing  there  is  hope 
that  they  may  be  strengthened. 

But  if  I  have  something  to  say  in  the  way  of  criticism, 
so  also  there  is  much  to  be  said  in  the  way  of  apology  for 
our  shortcomings;  and  though  perhaps  to  do  so  is  t<>  re 
the  natural  order  of  things,  I  will  begin  with  the  excuse 
before  going  on  to  the  indictment.  Year  by  year  in  t lie 
modern  practice  of  dentistry  we  are  able  to  do  a  little  more  for 
our  patients,  but  our  operations  become  longer  and  Ion. 
that  it  comes  to  pass  that  devoting,  as  we  must  do,  hours  to  the 
treatment  of  each  individual  case,  a  very  moderate  amount 
of  practice  absorbs  almost  the  whole  of  our  time;  whilst  if  we 
are  fortunate  in  securing  what  may  be  termed  a  large  practice 
our  time  from  early  morning  till  evening  is  filled  up  with  an 
absolute  completeness  which,  while  it  may  be  experienced  l>y 
a  good  many  general  practitioners,  is  unknown  to  all  but  a 
very  few  of  the  consultants. 

And  so  it  comes  to  pass  that  the  conduct  of  practice  is 
a  daily  burden  almost  too  heavy  lor  even  a  Btrong  man's 
powers,  and  we  are  for  ever  struggling  with  a  chronic  lack  of 
time,  and  with  arrears  which  never  get  overtaken. 

Add    to    this    that     our    operations     entail    much    fa- 
hours  spent  in  constrained  positions  Btriving  with  manipula- 
tive difficulties,  which  become  more  irksome  as  the  day  wears 
on,  so  that  after  work  i.-,  done  there  i^  little  energy  left  for 
devotion  to  any  matter  of  serious  study,  and  it   i>  not  hard  to 

see  why  it  is  that   research  has  fewer  devotees  amongst  our 

ranks  than  we  would  fain  have  found. 

And  there   is   still    another    factor,  a    very  real    and    potent 

'.actor  too.  which  operates  adversely  to  research,  and  that  is 
the  comparatively  early  period  at  which  the  more  promising 
of  the  new  recruits  to  our  ranks  secure  a  full  employment  of 
their  time.  For  thus  far  the  growing  demand  for  skilled 
dental  services,  together  with   th  -  d  consumption  of 

time  in  the  performance  of  dental  operations,  has  brought  it 
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about  that  with  few  exceptions  students  who  have  distin- 
guished themselves  ahove  their  fellows  have  become  associated 
with  older  practitioners,  and  so,  getting  into  practice  years 
before  they  could  possibly  have  made  a  position  for  themselves 
in  the  eyes  of  the  public,  have  lacked  that  period  of  enforced 
leisure  which  has  proved  so  fruitful  of  good  work  amongst 
young  medical  men.  Our  calling  therefore  handicaps  us,  and 
that  somewhat  heavily,  and  each  one  of  us  experiences  a 
disposition  to  fall  into  a  very  deep  rut  of  daily  routine,  not 
far  short  of  a  machine-like,  automatic  regularity  in  the 
performance  of  our  daily  duties. 

But  then  it  behoves  us  to  look  into  it  to  see  whether  fate 
is  altogether  too  sti'ong  for  us,  and  if  we  cannot  be  saved  from 
this  form  of  mental  deterioration ;  and  it  appears  to  me  that 
there  are  means  of  escape  after  all,  if  there  be  the  energy  to 
grasp  them.  Perhaps  the  most  valuable  preventive  is  to  have 
a  hobby,  a  worthy  one  if  possible,  but  at  all  events  some  hobby 
outside  the  lines  of  our  daily  work.  That,  however,  is  beyond 
the  scope  of  the  few  remarks  appropriate  to  the  present 
occasion. 

But  besides  this  there  is  the  necessity  for  approaching  our 
work  with  thoroughly  receptive  minds,  giving  to  it  our  very 
best  powers,  and  striving  to  follow  up  every  little  clue,  and 
to  clear  up  every  obscurity  across  which  we  stumble;  if  this 
be  done  there  will  be  countless  interests  springing  up  every 
day,  which  will  be  a  refreshment  and  not  an  added  toil. 

Perhaps  to  some  this  will  seem  a  jeremiad  for  no  cause; 
but  let  me  illustrate  what  I  mean  by  an  example.  I  remember 
once  being  told  that  the  subject  was  played  out  ;  thai  there 
was  nothing  left  to  work  out,  nothing  to  write  about  ;  but,  is 
it  SO?  Is  there  any  single  thing  about  which  we  can  Batter 
ourselves  that  we  know  it  completely  P     Take  the  premature 

loss  of  the  teeth,    that    disease    which    in    its   more  acute  I'unn 

we  call  Pyorrhoea  alveolaris,  which  every  dentisl  is  treating 

almost  every  day,   for  the   most    part,  willi  poor  success.      Do 
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we  know  all  about  that  ? — nay,  more,  do  we  know  all  thai  we 
could  comparatively  easily  find  out?  There  can  be  hut  one 
answer  :  We  do  not,  though  on  both  sides  of  the  Atlantic  reams 
of  paper  have  been  covered  with  a  priori  speculations  and  the 
like.  To  our  shame  be  it  said,  we  are  in  complete  ignorance 
of  the  exact  pathology  of  the  disease,  accessible  though  it  be 
for  study,  and  we  treat  it  with  a  pure  empiricism. 

For  my  own  part  I  will  confess  that  until  Btirred  op 
inquiry  by  the  eminently  suggest  ive  papers  of  Mr.  Bland 
Sutton,  who  has  happily  often  been  found  amongst  us.  though 
unfortunately  for  our  credit  he  is  not  one  of  us,  I  was  totally 
unfamiliar  with  the  appearances  which  may  be  seen  by  a 
mere  naked  eye  examination  of  dry  skulls.  There  is,  so  far  as 
I  know,  no  place  in  dental  literature  where  these  appear 
are  noted,  and  a  fortiori  no  record  of  microscopic  examination 
of  the  affected  bones,  by  which  we  might  learn  how  widely 
the  morbid  process  goes  ;  and  it  need  hardly  I.e. said  researches 
into  the  conditions  of  the  soft  parts  involved  arc  equally 
wanting. 

In  the  pursuit  of  every  branch  of  knowledge  there  cot:  a 
time  when  that  which  lies  upon  the  surface,  patent  to  casual 
intelligent  observation,  has  been  worked  out,  and  when  for 
further  progress  a  closer  and  deeper  in. 
essential.  I  venture  to  think  that  if  that  closer  investigation, 
with  the  aid  of  modern  methods  of  research,  were  applied  to 
our  special  problems  a  sufficiently   rich  han  results 

wotdd  reward  the  effort. 

For  bo  it  ha>  been  in  the  wider  field  •  f  Medicine  and  Surg 
the  immense  achievements  of  the  antiseptic  tnc t hod  ha\ 
the  outcome  of  investigations  into  the  natun  aisms 

which,  but  a  lew  years  ago,  wo  dd  have  been  deemed  utterly 
outside  the  pale  of  the  interests  (,f  the  practical  bui 
too  in  medicine  :    the  nature  of  certain  in! 

the  light  thereby  thrown  upon  others  of  which  the  history  is 
as  yet  but  incompletely  known  ;  the  Localisation  of  cerebral 
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function,  and  the  brilliant  results  which,  with  the  aid  of 
antiseptic  surgery,  have  resulted  therefrom,  all  these  things 
have  been  arrived  at  by  a  closeness  of  investigation  which  has 
as  yet  hardly  been  brought  to  bear  upon  dental  problems. 

Another  enticing  field  for  inquiry,  which  in  the  nature 
of  things  does  not  admit  of  so  much  accuracy,  lies  in  the  ques- 
tion how  far  heredity  plays  a  part  in  the  genesis  of  dental 
irregularities,  and  of  dental  caries.  There  are  some  irregu- 
larities which  are  quite  obviously  the  result  of  accidental 
circumstances  in  the  individual;  but  leaving  these  out  of 
consideration,  there  remain  a  vast  number  which  a  priori 
would  seem  to  be  quite  as  likely  to  be  under  the  sway  of  a 
strict  heredity  as  is  the  conformation  of  a  nose,  or  of  the  lips. 

It  has  been  rather  the  habit  to  assume  that  dental  irregu- 
larities are  things  of  quite  modern  date ;  thus  my  friend 
Dr.  Norman  Kingsley  (like  Sir  Crichton  Browne  and  his  head- 
aches of  School  Board  children)  would  fain  persuade  us  that 
it  is  all  the  effect  of  disturbed  innervation,  the  result  of  over- 
pressure. But  is  this  so  ?  are  irregularities  so  very  recent  ? 
I  am  not  at  all  prepared  to  say  that  we  can  diagnose  with 
any  certainty  the  existence  of  a  dental  irregularity  from  the 
appearance  of  the  outside  of  the  face ;  yet  we  can  often  make 
a  good  guess  at  it;  as,  for  instance,  when  we  see  a  child  with 
open  mouth  and  semi-idiotic  look  who  is  no  idiot  at  all,  we 
can  guess  pretty  correctly  that  there  is  a  contracted  palate, 
enlarged  tonsils,  and  maybe,  too,  a  crop  of  adenoid  growths  in 
the  pharynx.  So  if  you  look  round  the  walls  of  the  Grosvenor 
Gallery  at  the  present  time,  where  in  a  splendid  series  of 
portraits  the  unerring  brush  of  Vandyke  has  handed  duw  n  to 
us  the  faces  of  many  of  the  cavaliers,  we  shall  feel  pretty 
eonlident    that    amongst  them    several    were    iinderh  ang,    that 

one  at  least  had  prol  ruflion  of  the  upper  incisors,  and  thai  two 
presented  that  excessive  depth  Of   the   front    o!'  the   lower  jaw 

which  is  accompanied  with  much  obliquity  of  the  ascending 
ramus. 

VOL.    XIX. IV.  H 
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So  too  at  the  OIi  1  Masters'  Exhibition  ai  the  Royal  Academy, 
there  arc  faces  From  which  similar  deductions  may  be  drawn, 
and  there  is  left  upon  one's  mind  n  feeling  that  the  months 
and  lower  jaws  of  the  cavalier  classes  at  thai  date  were  coarser 
than  those  which,  wonld  be  found  to  prevail  were  we  to  look  at 
the  faces  of  persons  in  a  corresponding  class  nowadays^ 

Old  family  portraits  arc  of  much  interest  looked  at  in  this 
connection.  I  am  acquainted  with  one  family  in  which,  with 
rare  exceptions,  the  month  is  very  small  and  the  jaws  con- 
tracted and  V-shaped  to  such  an  extent  that  it  is  plainly 
discernible  upon  the  outside  of  the  face.  Now  this  appear- 
ance, forming  a  conspicuous  part  of  the  very  marked  family 
likeness  which  distinguishes  them  all,  is  clearly  visible  in 
the  family  portraits  for  many  generations  hack. 

If  we  stop  to  think  what  this  implies  it  is  the  more  remark- 
able, for  the  family  portraits,  the  name,  and  the  titles  have 
of  course  gone  down  by  the  male  side  only,  and  we  have  an 
irregularity  handed  down  for  generations  hardly  weakened, 
although  there  have  been  other  influences  repeatedly  intro- 
duced by  marriages  with  various  other  t'amil  <  - 

I  have  in  mind    another  instance  where  the  childn 
produce  an  apparently  slight  character  in  the  father'.-  teeth. 
hardly,  if  at  all.  weakened  by  the  infusion  of  another  - 
upon    the    mother' 8    side.       <  hi    the   other    hand.   I    kn< 
instance    of   a    girl's   month    being  an    exact    copy    of    her 
mother's,  the  resemblance  extending  I  •  such  point-  as  the 
disposition  of  the  rug®,  and  the  grooved  prominence  in  the 
median  line  of  the  palate:  there  is  a  strong  facial  1  i  W  ■ 
and  here  the  father's  influence  Beems  nol  t..  be  traceable. 

It  may  be  that  the  terms  ot  the  problem  arc  so  compli 
to  altogether  elude  inquiry,  but  nevertheless  it  appear-  to  me 
that  a  close  observation  of  the  mouth-  of  children  of  large 
families,  taken  in  conjunction  with  their  parents,  might  not 
improbably  throw  a  little  light  upon  vastly  wider  questions 
of   inheritance:    at   all    events   it    i-   ground   hardly  explored. 
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and  there  is  here  room  for  what  Professor  Tyndal  has  happily 
termed  the  scientific  use  of  the  imagination,  in  furnishing  us 
with  a  working  hypothesis  if  with  nothing  more. 

Hence  one  may  be  allowed  to  speculate  a  little  upon 
matters  which  do  not  admit  of  more  accurate  proof,  always 
provided  that  one  is  not  thus  led  into  mere  speculation  where 
more  solid  ground  is  accessible  to  us.  One  thing  which  has 
often  struck  every  one  who  looks  much  at  old  portraits,  is 
that  the  type  of  face  which  is  held  to  be  beautiful  at  one 
period  is  not  that  which  is  held  to  be  so  at  another;  the 
beauties  of  King  Charles's  day  are  not  like  those  of  the 
Georgian  era,  and  neither  again  would  be  considered  great 
beauties  now-a-days.  There  is  a  fashion  in  beauty  as  in  other 
things,  and  the  tendency  of  late  years  seems  to  have  been  in 
the  direction  of  the  appreciation  of  a  tapering  form  of  face  in 
which  the  mouth  and  lower  jaw  are  not  pronounced  to  the  full ; 
the  full  mouths  and  somewhat  heavy  lower  part  of  the  face  of 
Charles'  favourites  would  disqualify  many  of  them  somewhat 
from  a  place  in  a  modern  book  of  beauty. 

I  need  hardly  remind  my  hearers  how  largely  the  contours 
of  the  superior  and  inferior  maxillary  bones  model  the  face, 
so  that  if  there  be  a  general  facial  resemblance,  this  will  have 
been  largely  contributed  to  b\  resemblance  in  the  form  of 
these  bones.  And  if  dental  irregularities  go,  hand  in  hand, 
as  I  believe  they  very  commonly  do,  with  modifications  of 
the  maxillse  affecting  a  great  deal  more  than  the  immediate 
alveolar  borders,  then  coincident  ly  with  the  transmission  of 
facial  peculiarities  we  may  expect  to  find  transmission  of 
dental  irregularif  ies. 

The  question  of   how  far  the  child    is  demonstrably  a  mean 

product,  sharing  the  peculiarities  of  its  parents,  but  bringing  to 
light  again  tendencies  inherited  from  more  remote  ancestors, 

is    one    of    the    greatest     interest,    and    it    seems    possible    that 

things  which   admit  of  measurement  and  of  reproduction  in 

the    way   of   casts,  such    as    we    li;ive    in  the    jaws    and    teeth, 

ii  2 
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might  throw  some  light  upon  it;  even  if  the  results  were 
qnite  negative,  that  in  itself  would  be  an  important  basis  of 
fact  from  which  to  study  the  matter  in  other  aspects. 

And  it  must  not  for  a  moment  be  supposed  that  it  is  a 
simple  question,  or  that  Nature  yields  up  her  secrets  to  casual 
questioners  ;  for  in  every  individual  many  strains  of  blood 
unite,  and  may  be  expected  to  assert  themselves  t<>  varying 
extents.  Nor  can  we  expect  to  be  able  to  obtain  a  complete 
series  of  models  from  any  one  family  ;  as  a  friend  suggested, 
the  only  satisfactory  thing  would  be  to  obtain  access  to  tin- 
family  vaults  of  some  stock  presenting  marked  dental 
peculiarities. 

With  the  material  at  present  to  hand  we  can  only  say  that 
in  the  matter  of  teeth  children  may  closely  mimic  either  the 
one  parent  or  the  other;  this  of  course  we  frequently  see  in 
the  matter  of  general  likeness,  save  only  that  in  the  teeth  it 
is,  so  to  speak,  more  measurable.  Then,  too.  tiny  may  - 
times  present  a  sort  of  blend;  or  some  members  may  follow 
the  one,  and  others  the  other  parent  ;  or  again  they  may 
present  characters  not  at  first  Bight  referable  to  either  parent; 
it  is  this  last  which  would  seem  to  present  the  moat  fruitful 
field  for  inquiry. 

Some  years  ago  Mr.  Francis   Galton  devised  an  ingenious 
method  of,  so  to  speak,  striking  an  average  of  a  numl 
faces,  and  bringing  into  prominence  the  points  of  reseml 
by  the  help  of  photography. 

If,    for    example,    he    wished    to    deal    with     five 
members   of  the    same    family,  he    took   the    five    photographs 

(which  must  roughly  correspond  in  size  and  in  the  view  of  the 
face  Belectedj  whether  full  face,  profile,  three-quarter  face,  or 
what  not)  and  arranged  that  they  should  iii  buc  >cupy 

the  same  spot  upon  a  Bcreen.    Then  he  took  a  sensitised  plate. 
requiring  say  five  seconds  exposure  in  order  to  gives  _ 
image,  and  exposed  upon  it  in  succession  the  five  photographs 

tor    one    second    each:    in    the   aggregate    then    the    plate    bad 
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been  sufficiently  exposed,  but  each  individual  photograph  had 
received  only  a  fifth  of  its  proper  exposure,  and  so  a  thing 
which  occurred  upon  one  only  "would  have  been  so  under- 
exposed as  to  leave  no  appreciable  mark  upou  the  negative. 
On  the  other  hand,  that  which  was  common  to  all  would  be 
amply  strong,  and  so  his  method  eliminated  that  which  was 
peculiar  to  one  or  two.  Treating  photographs  of  members 
of  our  Royal  Family  in  this  way  he  obtained  a  "  composite  " 
Guelph  face,  which,  whilst  it  was  unmistakably  a  Guelph, 
yet  represented  no  known  member  of  the  family. 

The  composite  thus  obtained  is  then  a  generalisation  of  the 
points  of  community.  Is  it  at  all  possible  that  we  might  in 
some  such  way  combine  the  characters  of  the  dentitions  of  a 
number  of  the  same  family  and  thus  arrive  at  a  generalised 
family  type  of  jaw  ?  Of  course  this  is  mere  conjecture,  a 
mere  hint  thrown  out  which  may  prove  to  be  worthless  or 
worse,  and  I  shall  lay  myself  open  to  the  reproach  of  that 
making  bricks  without  straw  which  in  the  opening  of  my 
address  I  condemned.  But  it  is  only  on  such  opportunities  as 
an  opening  address  that  there  is  a  chance  of  airing  undigested 
notions,  so  I  must  plead  this  in  extenuation  of  my  incon- 
sistency. It  is  perhaps  also  conceivable,  to  go  on  in  the 
same  strain  of  conjecture,  that  the  popular  idea  of  beauty  fur 
the  time  being  may  have  something  to  do  with  the  modifica- 
tion of  the  form  of  the  jaws,  at  all  events  in  particular  classes 
of  society.  For  it  is  very  certain  that  the  majority  of  people 
may  be  and  are  led  in  such  matters  ;  that  we  in  point  of 
fact  learn  to  admire  that  which  we  are  persistently  told  to 
admire  as  being  really  beautiful,  and  so  popular  pictures, 
periodicals,  and  the  like  ma\  do  much  to  inculcate  a  taste 

for  a  particular  Kpe.  Now  it'  vou  look  round  the  walls  of  a 
picture  gallery,  if  you  turn  over  the  pages  of  Punch,  or 
look  in  the  shop  windows  at  the  photographs  of  the  pro- 
fessional heauties.  \ou  will,  I  think,  he  struck  with  the  tact 
that  the  small- jawed  type  is  the  one  now    in  rogue,  and  every 
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man  who,  swayed  by  this  unconscious  prepossession  in  favour 
of  this  type,  admires  and  then  marries  a  damsel  of  this  type 
has  done  something  towards  its  intensification.  Perhaps  this 
iilca.  is  fard'etched,  but  it.  seems  to  have  some  residnum  of 
possibility  about  it,  even  if  it  does  not  admit  of  being  | 
ver\    far. 

It  is  a  fact  unfortunately  only  too  familar  thai  bad  teeth 
run  in  families,  and  this  with  sufficient  constancy  to  f< 
upon  the  attention  of  the  public.  And  this  had  quality  of 
tooth,  which  renders  it  almost  certain  to  be  attacked  by 
caries  early  in  the  life  of  its  possessor,  is  not  by  any  means 
always  associated  with  a  low  standard  of  general  health. 

It  would  be  equally  conceivable  that  defective  tooth  forma- 
tion might  be  due  to  malnutrition  in  the  individual  during 
the  period  of  active  tooth-building,  or  to  an  inherited  tendency ; 
but  in  seeking  to  learn  which  is  the  more  probable  hypothesis 

there  are  one  OT  two  collateral  facts  which  may  help  us. 

There  seems  to  be  a  certain  fixity  of  type  about  teeth  which 
renders  them  a  little  less  susceptible  to  stunting,  starving  in- 
fluences than  the  bones  which  support  them  :  1  bus  in  riek<  t-, 
although  the  maxilla  arc  stunted,  the  teeth  are  often  full- 
sized;  again  in  short-muzzled  dogs  the  reduction  in  the 
Length  of  the  bones  has  not   brought  about  a  corresponding 

reduction    in   the    In  tli.  BO    that   these  conic  to  be    CTOwdl 

fact  analogous  to  this  being  every  da\  observed  in  the  mouths 

of  our  put  ients. 

Though    it    is  difficult   to  describe  in  words  the  different 
grades  or  qualities  oi  teeth  with  which  we  meet,  y  el  we  n 
nise  w  it  h  eertaint  \  b\  i  lie  eye  those  stoutly  built,  dense-looking, 
yellowish  teeth   which  |  ich  great   resistant   p 

and  on  the  o!  her   hand   there  is  a    sufficiently  distinct   type  of 

greyish  or  bluish   tooth,  generally   verj    translucent,  which 
exp  rience  tells  as  is  of  very  poor  quality  :  whilst   hi  I 
t bese  ext  remes  are  bo\ era]  sufficiently  distinct  t \ )  € 

Upon  the  whole   the  colour  of  a  tooth  is  not  a  bad  ind< 
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its  quality,  any  approximation  to  a  greyish  or  greenish  hue, 
in  fact  to  cold  colouring,  being  of  had  import. 

Now  we  find  that  quite  trivial  peculiarities  in  the  teeth, 
such  as  the  dwarfing  of  a  lateral  incisor,  are  inherited  with 
great  frequency  ;  we  find,  too,  that  complexion,  colour  of  hair, 
&c,  and  a  vast  number  of  other  points  are  accurately  trans- 
mitted, so  why  not  quality  of  teeth?  There  being  thus  no 
a  priori  improbability  in  a  type  of  tooth  being  inherited,  it 
would  be  well  worth  while  to  investigate  the  question  whether 
the  health  of  the  growing  individual  or  heredity  has  most  to 
do  with  determining  the  quality  of  the  tooth  substance,  and 
as  most  of  us  have  whole  families  passing  under  our  notice 
the  difficulties  of  obtaining  data  are  not  great. 

The  easiest  and  most  certain  method  of  recording  observa- 
tions is  to  use  a  "string  of  shades,"  such  as  Messrs.  Ash  sell 
for  matching  colours  of  artificial  teeth,  only  the  teeth  upon 
it  should  be  selected  with  reference  to  their  representing 
typical  strong  and  weak  teeth,  and  each  slip  stamped  with 
a  distinctive  letter.  With  a  very  trifling  expenditure  of  time 
the  type  of  teeth  presented  by  the  father  and  the  mother 
could  be  recorded,  as  well  as  those  of  the  children  ;  it  would 
soon  appear  whether  there  was  or  was  not  any  relation 
1  iet  ween  them,  and  a  negative  result  would  by  no  means  be 
without  its  value,  for  it  would  render  more  hopeful  the  pros- 
pect of  influen  sing  the  teeth  of  a  growing  child  by  diet  and 
general  hygiene. 

One  may  remark,  in  passing,  that  although  the  temporary 
teeth  are,  so  far  as  appearances  go,  almost  always  of  good 
quality,  this  Eaci  does  aol  al  all  militate  againsl  the  per- 
manent teeth  being  under  the  strict  influence  of  heredity; 
For  other  race  peculiarities,  such  as  family  likeness,  &c,  onli 
develop  themselves  later  on  in  the  life  of  the  individual,  and 
sometimes  even  quite  in  advanced  life. 

Thanking  yon  alike  for  the  honour  winch  you  have  con 
EetTed  upon  me  in   placing  me  in  the  Chair  of  this  Society — a 
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Chair  which  has  been  occupied  by  so  many  whom  I  cannot 
hope  to  emulate — and  for  the  patience  with  which  yon  have 
listened  to  this  congeries  of  inadequately  considered  and  im- 
perfectly expressed  conjectures,  I  can  only  hope  that  during 
my  Presidency  our  meetings  may  be  profitable  and  interest  ing, 
and  if  they  fail  to  be  so  it  shall  not  lie  from  want  of  endeavour 
upon  my  part. 


The  President  said  it  only  remained  for  him  to  thank,  on 
behalf  of  the  Society,  the  various  contributors  to  the  business 
of  the  evening,  ami  to  announce  that  at  the  next  meeting 
(March  7th)  Dr.  Dudley  Buxton  would  read  the  concluding 
portion  of  his  paper  on  •"The  Physiological  Action  of  Nitrous 
Oxide." 

The  Society  then  adjourned. 


©fcontolocjical  &ocietp  of  Great  Britain, 


ORDINARY   MONTHLY   MEETING. 

March  7th,  1887. 
FELIX  WEISS,  L.D.S.Eng.,  Librarian,  in  the  Chair. 


On  taking  his  seat  the  Chairman  said  he  was  sorry  to  have 
to  state  that  the  President  was  suffering  from  the  effects  of 
his  close  attendance  on  his  father  during  his  recent  serious 
illness.  The  members  would,  however,  be-  glad  to  learn  that 
Sir  John  Tomes  was  now  progressing  favourably,  and  though 
not  safe  from  the  risks  of  a  relapse,  might  be  considered  to 
be  free  from  any  immediate  danger. 

The  Minutes  of  the  previous  meeting  Laving  been  read  and 
confirmed, 

The  CHAIRMAN  announced  that  the  following  gentlemen  had 
been  duly  nominated  as  candidates  for  membership,  and 
would  be  balloted  for  at  a  subsequent  meeting,  viz. : — 

Messrs.  William  Bbomfield  Paterson,  F.R.C.S.,  and 
L.D.S.Eng.,  46,  Brook  Street,  W. 

AliFBED  KendBICK,  L.D.S.Eng.,  Bridge  House. 
Taunton. 

C.  A.  Hayman,  L.D.S.Eng., Belle  Vne,  Clevedon, 
Bristol. 

The  following  candidates  were  then  balloted  lor  and  elected 
members  of  the  Society: — 

Mb.  Fbedebick  Airmn;  Canton.   L.D.S.Eng.,  34,  Baker 
Street,  Portman  Square,  W.,  as  a  Resident  Mem- 
ber ;  and 
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Messrs.  William  Cass  Graystox,  L.D.S.L,    11,  Valley 
Bridge  Parade,  Scarborough  ; 
Oswald    Fergus,    L.D.S.Glasg.,    D.D.S.Univ. 

Pennsylvania, 41,  Elm  Bank  Sti  gow  . 

and 
Walter    Glaisby,  L.D.S.L,   4,    St.   Leonards, 
York,  as  non-Resident  Members. 

The  Librarian  announced  that  he  had  received  during 
the  past  month  copies  of  the  last  edition  of  Richardson's 
"  Mechanical  Dentistry,"  and  of  Harris's  "  Principles  and 
Practice  of  Dentistry."  The  Library  had  previously  con- 
tained only  somewhat  antiquated  editions  of  both  these 
works. 

Mr.  Augustus  Wixterbottom  showed  in  full  working  order 
what  appeared  to  be  amost  successful  adaptation  of  electricity 
to  dental  requirements,  and  gave  a  practical  demonstration 
of  its  capabilities. 

Having  about  eight  months  ago  met  with  an  accident  to 
his  leg,  which  effectually  prevented  his  using  the  treadle 
of  the  ordinary  dental  engine,  he  was  obliged  to  Beek  some 
motive  power  other  than  his  own  foot. 

Water  motors  were  first  tried,  but  proved  unsuccessful, 
owing  to  the  impossibility  of  obtaining  reliable  and  adequate 
pressure.  He  then  tinned  his  attention  to  electricity,  but 
again  met  with  numerous  failure-.  II. ■  tried  several  kinds 
of  battery,  but  they  all  proved  expensive  and  troubles 
requiring  more  or  Less  constant  attention  and  frequent 
recharging,  as  well  as  being  liable  to  gel  ont  of  order,  and 
failing  to  supply  an  adequate  current  at  the  very  moment 
when  their  continuous  working  was  of  the  greatest  impor- 
tance. 

Becoming  wearied  with  these  frequently  recurring  ai 
ances,    he   was   beginning   to   consider   the  advisability  of 
procuring   a    gas   engine   and    dynat  to    work    from 

secondary  batteries,  when  he  \\a>  fortunate  enough  to  meet 

with   an    electrical   engineer.  Mr.    March,    who    most    BUI 

fully  grappled  with  the  difficulties  and  solved  the  problem. 
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After  many  experiments  and  much  mutual  consultation,  a 
system  was  elaborated  which  thoroughly  satisfied  all  ordinary 
dental  requirements.  Mr.  Winterbottom  had  derived  so 
much  comfort  from  its  use,  and  had  been  enabled  to  perform 
mechanical  operations  so  much  more  quickly  and  efficiently, 
that  he  thought  it  might  ;help  some  of  his  brother  practi- 
tioners if  he  exhibited  the  adaptations  before  the  Society. 

Mr.  Winterbottom  then  proceeded  to  explain  the  working 
of  the  apparatus,  and  expressed  his  willingness  to  give  a 
further  demonstration  at  the  close  of  the  meeting.  The 
electrical  current  was  generated  by  a  zinc  and  carbon  battery 
of  eight  pairs  of  cells,  which  would  run  a  double  set  of 
apparatus  and  require  no  recharging  for  from  fourteen  to 
twenty-one  days,  according  to  the  amount  of  work  done. 
Two  solutions  were  used,  nitrate  of  soda  and  dilute  sul- 
phuric acid,  and  it  could  be  easily  emptied  and  refilled  in 
about  half-an-hour  by  means  of  compound  syphons.  He 
had  had  the  battery  in  use  for  about  four  months,  and  had 
not  yet  found  it  fail,  even  in  foggy  weather,  when  it  was 
supplying  both  light  and  motor  all  day.  He  found  that  the 
entire  cost  of  wear  and  tear,  including  fluids  and  new  plates, 
amounted  to  sixpence  a  day,  or  about  half-a-crown  a  week. 

The  strength  of  the  current  was  readily  controlled  by 
means  of  a  "  switch-board,"  by  which  it  was  made  to  pass 
through  a  series  of  resistance  coils,  and  the  amount  of  energy 
regulated  to  suit  the  needs  of  each  instrument. 

It  could  be  made  to  drive  the  dental  engine  through  the 
instrumentality  of  an  ordinary  electric  motor.  This  was 
slung  to  a  rod  or  beam  overhead  in  such  a  manner  that  its 
position  could  be  easily  altered,  and  it  was  quite  out  of  tin- 
way. 

The  speed  could  be  varied  from  l,.r>00  to  4,000  revolutions 
per  minute,  and  owing  to  the  rapidity  and  steadiness  of  i's 
action  a  tooth  could  be  cut  away  much  more  qnickly, 
and  with  much  less  pain  to  the  patient,  than  when  tin' 
ordinary  pedal  action  was  used;  it,  cut  also  with  hut  little 
pressure;   without  any    Eatigne   to  the  operator,  ami    his  hod\ 

t   2 
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being  perfectly  steady  the  instrument  could  be  directed  with 
the  greatest  nicety,  and  without  any  risk  of  accidental  Blips. 
This  case  ami  painlessness  were  especially  noticeable  in 
cutting  down  roots,  or  where  a  considerable  portion  of  a 
sound  tooth  had  to  be  cut  away  ;  in  such  cases  the  saying  of 
time  was  veiy  considerable.  So  also  in  cutting  down 
fillings,  easing  bites,  inserting  Herbst's  fillings,  &C.  With 
proper  adjustment  the  current  could  be  made  to  work  the 
Bonwill  mallet,  and  lastly  it  was  extremely  useful  for  illu- 
minating purposes. 

He  used  three  forms  of  electric  light.  One  was  an 
adjustable  standard  light  with  reflector;  another  the  small 
light  for  examination  in  the  mouth  with  which  all  were  well 
acquainted,  whilst  the  third  was  attached  to  a  band  fitting 
round  the  head  and  forehead  of  the  operator;  this  was 
useful  for  operations  in  which  the  operator  would  otherwise 
unavoidably  get  in  his  own  light .      These  lamp-  steady 

white  light,  the  intensity  of  which  could  be  varied  at  will, 
and  he  had  not  found  them  in  any  way  trying  to  the 
Indeed  he  had  been  assured  by  an  ophthalmic  surgeon  that 
no  danger  to  the  Bighl  need  l>e  feared  from  this  cause,  but 
that  on  the  contrary  straining  the  eyes  by  working  with 
a  bad  or  insufficient  light  was  far  more  harmful. 

The  Chairman  thanked  Mr.  Winterbottom  for  ti 

he  bad  taken  in    1  > i ■  i i > ■_: i t  1  lt  all  his  apparatus  and  fitting  it    up 
in  the  room,  and  congratulated  him  on  his  very  bucc 
demonstration.        He    knew    that     other    members    had   been 
experimenting    in    the    same    direction,    and    some    of    them 

wonld,  he  had  no  doubt,  have  somethu  on  the  subject 

.Mi;,    (iio.    BBUNTOM   said   he   had    made  trial  of  the  el     I 
light   for  dental  operations,  and  could  not  .-peak  as  favourably 

of  it  as  Mr.  Winterbottom  had  done.  One  great  objection  to 
it  was  the  Btrong  Bhadovt  it  threw,  lb-  would  Buggest  to 
Mr.  Winterbottom  that   a   reflector  coated  with  plaster  of 

Talis  would  be    found    to  give   a   much  pkasantcr  light  than 

an  ordinary  metallic  reflector. 

With  reference  to  the  engine  motor,  lie  thought,  judging 
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from  his  own  experience,  that  the   lowest  speed  mentioned 
(1,500  revolutions  per  minute)  was  too  fast. 

Mr.  E.  Latchmoke  said  he  had  been  using  a  similar 
arrangement  to  that  exhibited  by  Mr.  Winterbottom  for 
about  four  months,  and  he  readily  endorsed  all  that  that 
gentleman  had  said  in  its  favour.  As  to  the  speed,  he  did 
not  find  the  highest  rate  (4,000  revolutions  per  minute) 
too  much.  It  did  its  work  with  great  rapidity,  and  almost 
painlessly,  its  advantages  being  specially  noticeable  in  such 
an  operation  as  cutting  away  part  of  the  crown  of  a  molar 
to  get  at  a  posterior  root.  He  had  recently  had  a  difficult 
extraction  in  which  he  found  it  most  useful.  Finding  it  quite 
impossible  to  remove  a  lower  canine  by  the  ordinary  methods, 
he  gave  ether,  extracted  the  first  bicuspid,  rapidly  cut  away 
the  septum  between  it  and  the  canine,  and  levered  out  the 
latter  tooth  from  behind.  He  could  not  have  done  this  with 
the  ordinary  pedal  engine,  except  with  a  considerable  amount 
of  difficulty. 

Mr.  Hern  showed  for  Mr.  C.  D.  Davis,  of  Brixton,  a  good 
specimen  of  overgrowth  of  the  rodent  teeth  of  a  rabbit,  due  to 
mal-apposition. 

The  Chairman  then  suggested  that  as  there  was  an  impor- 
tant paper  on  the  agenda,  and  it  was  desirable  to  allow  as 
much  time  as  possible  for  discussion,  the  other  Casual  Com- 
munications which  Avere  put  down  for  that  evening  should 
be  postponed  until  the  next  meeting. 

This  having  been  agreed  to,  the  Chairman  called  upon 
Dr.  Dudley  Buxton  to  read  his  paper  on  "  The  Physiological 
Action  of  Nitrous  Oxide." 
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On  the  Physiological  Action  of  Nitrous  Oxide  Gas. 
By  Dudley  Wilmot  Buxton,  M.D.  and  B.S.Lond.,  M.R.C.P., 

Administrator  of  Anaesthetics  in  University  College  Hospital, 

the  Hospital  for  Women,  Soho  Sqnare,  and  the 

Dental  Hospital  of  London. 

In  a  preliminary  communication  made  before 
this  Society*  I  attempted  to  review  some  of  the 
more  authoritative  views  which  have  from  time 
to  time  been  advanced  with  regard  to  the  physio- 
logical action  of  nitrous  oxide  upon  the  organism. 
It  remains  for  me  to  consider  the  evidence  which 
experimental  research  has  placed  in  our  hands, 
and  to  attempt  as  briefly  as  may  be  to  formulate 
what  conclusions  are  warranted  by  the  results  of 
such  researches;  and  further,  to  adduce  from 
these  conclusions  practical  rules  such  as  may 
guide  us  in  the  employment  of  nitrous  oxide 
as  an  anaesthetising  agent. 

Aeriform  bodies  can  only  obtain  ingress  into 
the  vital  system  of  warm-blooded  animals  by 
absorption  and  diffusion  through  mucous  mem- 
branes ;  practically  this  absorption  is  in  the  higher 
mammalia  confined  to  the  vasl  expansion  of  surface 
afforded  by  the  acini  i>\'  the  lungs.  Passing  through 
the  sinuous   nasal   meatuses,  aeriform  bodies  are 

*  See  Trans.,  Vol.  Will.  \  3.  (Mi         L8S6),  p.  133. 
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warmed,  and  sifted,  so  to  speak,  of  floating  solid 
particles ;  they  then  traverse  the  guardian  portals 
formed  by  the  larynx,  and  so  enter  the  lungs. 
Usually  the  constrictors  of  the  pharynx  maintain 
a  closure  of  the  oesophagus ;  however,  timid 
persons,  whilst  inhaling  nitrous  oxide,  make  efforts 
at  swallowing,  which,  by  partly  inflating  the 
stomach,  may  give  rise  to  unpleasant  effects,  nausea 
or  mechanical  interference  with  the  action  of  the 
heart,  and  so  leading  to  syncope.  This  should  of 
course  be  avoided. 

So  thin  is  the  wall  of  the  acini  and  air-cells,  that 
the  lungs  may  be  considered  as  consisting  of  aeri- 
form matter,  separated  from  liquid  matter  by  an 
exceedingly  tenuous  animal  membrane,  which  is 
capable  of  the  active  interchange  of  gases  from  the 
aeriform  matter  to  the  liquid  matter,  and  vice  versd. 
Whatever  aeriform  body  is  inhaled  into  the  lungs, 
provided  it  does  not  impede  the  mechanical  acts 
of  respiration,  can  diffuse  into  the  blood,  while  the 
gases  in  the  blood  can  diffuse  out  into  the  free  air 
space  of  the  lungs.  Gaseous  bodies  we  know 
exist  in  at  least  two  conditions  in  the  blood — (1) 
in  mere  solution,  (2)  in  combination  with  the 
albuminoids  found  in  the  corpuscles  and  serum. 
The  essential  conditions  of  life  for  the  organism 
are  that  in  proportion  as  (lie  bodily  tissue.-,  are 
split  up  for  the  production  of  movement,  or  force, 
heat,  electricity,  and  so  on,  so  should  the  blood 
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obtain  organic  material  from  the  alimentary  tract, 
and  oxygen  wherewith  to  Ijnild  it  into  the  tissues  ; 
and  secondly,  that  the  blood  shall  be  also  depurated 
of  organic  and  saline  refuse,  and  of  aeriform  im- 
purities through  mechanism  supplied  by  the  lungs. 
This,  I  need  hardly  remind  you,  consists  in  the 
diffusion  of  carbonic  acid  gas  and  other  obnoxious 
materials  from  the  blood  into  the  residual  air  in 
the  air  space,  and  the  diffusion  into  the  blood  of 
oxygen  from  the  residual  air.  So  long  as  the 
oxygen  tension  is  higher  and  the  carbonic  acid 
tension  is  lower  in  the  residual  air.  bo  Long  will 
interchange  between  blood  gases  and  atmospheric 
gases  take  place.  "When,  however,  other  aeriform 
bodies  than  atmospheric  air  find  their  way  into 
the  air  space  of  the  lungs,  other  conditions  are 
imposed  upon  the  organism.  Let  us  consider 
these.  If  the  gas  be  respir able,  and  actually  ei 
the  lung  Bpace,  it  will  obey  the  Laws  of  diffusion, 
and  in  course  of  time  displace  the  residual  air. 
Then,  being  brought  into  close  contact  with  the 
blood,  it  will  either  simply  allow  of  diffusion  out 
of  blood  J,  and,  provided  its  tension  in  the 

lungs  is  above  thai   in  the  blood,  diffuse  into  the 
circulation  and  bo  reach  the  ti  .  there  to  be 

rejected  or  built  into  their  Bubstance  accordi] 
it  is  available  or  not    for  their  metabolism;  and 
it' it  is  able  to  link  itself  into  chemical  union  with 
some  constituents  of  the  blood  it  will  travel   bo 
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combined  to  the  tissues,  and  more  or  less  pro- 
foundly influence  their  behaviour  according  to  its 
own  vital  peculiarities. 

Let  us  consider  to  what  class  nitrous  oxide 
gas  belongs,  and  what  is  the  role  it  plays  in  the 
blood.  Priestley  found  nitrous  oxide  was  readily 
absorbed  by  water,  in  a  proportion  of  one-half  its 
bulk.  When  carbonic  acid  gas  is  present  in  the 
water  no  absorption  of  nitrous  oxide  takes  place  ; 
but  according  to  the  careful  experiments  of  Davy, 
when  water  saturated  with  nitrous  oxide  is 
brought  into  contact  with  carbonic  acid,  the 
latter  ousts  the  nitrous  oxide,  becoming  absorbed 
while  the  nitrous  oxide  is  liberated.  According 
to  the  same  authority  nitrous  oxide  will  displace 
oxygen  and  air  from  water.  When  we  remember 
that  blood  consists  of  78  per  cent,  of  water,  we 
see  these  researches  have  a  very  important  bear- 
ing. Neutral  saline  solutions,  further,  possess  very 
feeble  attraction  for  nitrous  oxide.  None  of  the 
older  observers  investigated  the  behaviour  of 
nitrous  oxide  toward  water  in  which  albuminous 
material  was  present,  and  my  investigations  in 
this  direction  are  not,  I  think,  sufficiently  definite 
lor  me  to  venture  upon  ex  cathedrd  utterances; 
but  it  seems  probable  that  albuminous  solutions 
of  various  strengths  arc  possessed  of  powers  of 
absorbing  nitrous  oxide  other  than  those  inherent 
in  pure  water. 
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The  presence  of  nitrous  oxide  in  the  air  space 
of  the  lungs  is  of  importance  in  the  following 
relations: — (1)  By  methods  in  use  in  this  country 
oxygen  is  practically  excluded,  and,  were  oxygen 
admitted  together  with  nitrous  oxide,  it  is  probable, 
our  present  knowledge  tells  us,  that  the  oxygen 
would  not  be  ousted  by  the  nitrogen  compound  ; 
and  (2)  the  effect  nitrous  oxide  has  upon  the 
elimination  of  carbonic  acid  gas  from  the  lungs. 

1.  The  deprivation  of  oxygen  leads  to  asphyxia 
pure  and  simple ;  for  example,  if  a  person  inhales 
in  an  atmosphere  of  nitrogen,  although  all  carbonic 
acid  (dioxide)  diffuses  out,  yet  asphyxia]  symptoms, 
hyperpnoca,  dyspnoea,  and  convulsions,  appear. 

2.  Now  does  nitrous  oxide  in  any  way  interfere 
with  the  elimination  of  carbonic  acid  (dioxide) 
from  the  lungs?  Careful  experiments  have  shown 
that  nitrous  oxide  affects  carl  ionic  acid  elimination 
in  only  an  indirect  way.*  During  the  cutting  off 
of  oxygen  supplies,  the  tissue  metabolism,  whereby 
carbonic  acid  and  water  are  thrown  into  the 
circulation,  is  greatly  Lessened,  and  as  a  con- 
sequence the  product  inn  of  carbonic  arid  is 
decreased,  so  that  in  this  case  the  diminished 
elimination  is  merely  an  indication  of  Lessened 
production.  We  find  a  marked  similarity  between 
the  tissues    rendered    stagnant    by    nitrons    oxide, 

*  Amongst    others  I   may  mention  tl  inkland,  and  the 

careful  and  painstaking  i  I    Leman,  published  by  this  8o 
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and  the  sluggish  behaviour  of  organic  matter  in 
animals  during  hibernation.  At  the  same  time 
there  is  a  fairly  active  carbonic  acid  elimination, 
as  much  in  fact  as  represents  the  tissue  waste 
during  the  period  of  anaesthesia ;  and  this  carbonic 
acid,  in  the  absence  of  recuperative  oxygenation, 
is,  I  submit,  an  important  matter  requiring  our 
attention  when  we  have  to  take  into  consideration 
the  practical  lessons  the  physiology  of  nitrous 
oxide  narcosis  teaches.  Here  I  will  briefly  say  it 
seems  consonant  with  these  lessons  that  we  should 
ensure  the  removal  of  this  carbonic  acid  so  that 
the  patient  may  not  breathe  and  re-breathe  nitrous 
oxide  polluted  by  it. 

We  may  then  take  it  that  the  blood  is  capable 
of  acquiring  nitrous  oxide  by  simple  absorption, 
and  probably  by  the  union  of  that  gas  with  the 
albuminous  materials  found  in  the  liquor  sanguinis 
and  corpuscles.  No  attempt  has  as  yet  succeeded 
in  demonstrating  the  conjunction  of  nitrous  oxide 
with  haemoglobin — at  least  no  crystallised  forms 
have  been  found,  such  for  example  as  we  are 
cognisant  with  in  the  case  of  nitric  oxide  haemo- 
globin. However,  in  the  last  case  we  have  to 
bear  in  mind  the  fact  which  was  pointed  out  long 
ago  by  Davy,  that  nitric  oxide  possesses  a  strong 
affinity  for  the  salts  of  iron,  so  that  it  is  perhaps 
not  unwarrantable  to  suppose  the  iron-containing 
haemoglobin  should  readily  unite  itself  in  actual 
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chemical  union  with  nitric  oxide.  But  nitrous 
oxide  can,  as  we  have  pointed  out  above,  actually 
oust  oxygen  from  its  condition  of  absorption,  and 
must  with  great  rapidity  become  intimately  asso- 
ciated with  some  of  the  blood  constituents  in  order 
that  it  may  be  wafted,  with  the  extraordinary 
rapidity  we  all  are  aware  of,  to  the  nervous 
centres,  there  to  bring  about  that  profound  change 
in  the  nerve  tissue  which  is  evidenced  externally 
by  the  anaesthetic  coma  of  nitrous  oxide  narc  sis. 
Eesearches  made  by  means  of  the  spectroscope 
upon  blood  when  it  is  impregnated  with  nitrous 
oxide,  do  not,  at  least  to  my  mind,  afford  us  evi- 
dence of  value.  MacMunn,  whom  I  have  before 
quoted,  failed  to  obtain  any  characteristic  Bpectrum 
from  the  blood  of  animals  poisoned  with  nit  ions 
oxide.  I  have  repeatedly  made  the  attempt  to 
obtain  a  spectrum  peculiar  to  this  agent,  but  have 
also  met  with  want  <>f  BUCCess,  the  only  bands 
discernible  being  the  broad  one  between  Fraun- 
hofer's  D  and  E  lines,  which  of  course  merely 
represents  the  spectrum  of  reduced  haemoglobin. 
My  friend  Dr.  Halliburton,  Assistanl  1' 
of  Physiology  in  University  College,  was 
enough  Id  examine  Mime  blood  for  me.  and  lie 
concurs  in  the  results  given  above.  Now  this 
negative  evidence  cannot.  1  submit,  be  taken  as 
sufficient  for  us  to  base  conclusions  upon  which 
deserve  to  be  reckoned  final.     The  presenl  methods 
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at  my  disposal  preclude  me  from  ascertaining 
the  condition  of  the  blood  when  nitrous  oxide  in 
quantity  sufficient  to  induce  anaesthesia  is  given 
along  with  oxygen.  I  hope  to  be  able  to  conduct 
this  research  later  on ;  but  as  it  necessitates  a 
Fontaine's  chamber  I  can  only  prosecute  it  in 
Paris.  Under  the  present  circumstances,  pari 
passu  with  the  introduction  of  nitrous  oxide  we 
have  the  reduction  of  the  haemoglobin  by  the  tissues, 
hence  the  spectrum  of  reduced  haemoglobin  which 
is  found. 

In  all  experiments  upon  Mammalia  with  nitrous 
oxide  gas,  methods  have  been  adopted  which  not 
only  ensure  a  supply  of  the  gas  entering  the  lungs, 
but  at  the  same  time  cut  off  the  ingress  of  oxygen, 
so  that  there  must  in  these  cases  always  be  a 
danger  of  confounding  the  symptoms  due  on  the  one 
hand  to  nitrous  oxide,  with  those  upon  the  other 
which  arise  solely  from  the  deprivation  of  oxygen. 
And  further,  in  some  experiments  which  we  shall 
shortly  have  to  consider,  a  third  set  of  symptoms 
intrude  themselves,  namely,  those  dependent  upon 
re-breathing  noxious  exhalations  from  the  lungs. 
It  is  incumbent  then  upon  us  to  make  allowance 
for  these  sources  of  confusion. 

It  has  been  my  endeavour  in  my  own  researches 
to  eliminate  as  far  as  possible  those  conditions 
uivinu  rise  to  serious  fallacies  in  deducing  con- 
clusions,  by    conducting    control    experiments    in 
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which  asphyxial  phenomena  were  brought  about. 
Further,  by  the  use  of  an  expiration  valve  in  my 
tracheal  canuke,  I  have  attempted  to  obviate 
accumulation  in  the  lungs  of  mephitic  material. 
I  am  quite  sure  that  much  of  the  erroneous  teaching 
which  even  now  is  rampant,  and  which  regards 
nitrous  oxide  narcosis  as  merely  asphyxia,  arises 
from  neglect  of  the  above  precautions. 

Among  experimental  researches  I  think  we  must 
place  Sir  Humphry  Davy's  first,  not  only  in  priority, 
but  in  excellence ;  for  considering  the  limited  means 
at  his  disposal,  and  the  imperfect  knowledge  of 
physiology  which  existed  in  his  day.  we  must 
admit  his  research  was  worthy  of  so  great  a  philo- 
sopher. 

In  one  series  of  experiments  Davy  placed  cats, 
dogs,  guinea-pigs,  rabbits,  mice,  and  birds  ui 
bell-jars  filled  with  nitrous  oxide  by  displacement 
over  water,  and  allowed  them   to   respire  the 
In  some  cases  he  noted  much  excitement,  followed 
by  loss  of  sensation,  and  final  death  through  Ct 
tion   of  respiration,      lie   removed   Certain    of  his 
animals  from  beneath  the  bell-jar,  and  placing  them 
before  a  fire  watched  their  recovery.     Curiously 
enough,  he  observed   that    in   many   instances    the 
animals  were  more  or  less  paralysed,  some  being 
hemiplegic   and   some   paraplegic  —at   least  such 
appears  from  his  statements  to  have   been  their 
condition. 
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In  his  second  research  Davy  compared  the 
behaviour  of  animals  immersed  in  nitrous  oxide 
with  those  placed  in  hydrogen  and  others  kept 
below  water.  Eeasoning  from  these  experiments 
he  says,  "there  was  every  reason  to  suppose  that 
their  (the  animals')  death  in  nitrous  oxide  could 
not  depend  upon  the  simple  privation  of  atmos- 
pheric air ;  but  that  it  was  owing  to  some  peculiar 
changes  effected  in  the  blood  by  the  gas."* 

But  these  experiments,  like  those  of  many  sub- 
sequent observers,  are  open  to  the  criticism  that 
the  method  employed  confounded  asphyxial  with 
nitrous  oxide  effects. 

Krishaber's  researches,  made  chiefly  with  rabbits, 
may  be  considered  under  two  categories :  those 
in  which  nitrous  oxide  with  small  undetermined 
quantities  of  air  was  employed,  and  secondly,  when, 
the  animal  being  tracheotomised,  nitrous  oxide  only 
was  breathed.  His  conclusions  are  that  nitrous 
oxide  narcosis  differs  wholly  from  the  asphyxial 
state,  for,  as  he  justly  points  out,  no  true  anaesthesia 
is  brought  about  in  asphyxia,  whereas  entire  loss 
of  sensation  and  voluntary  movement  come  about 
in  a  minute  when  nitrous  oxide  is  employed. 
With  Krishaber's  subsequent  attempt  to  institute 
a  comparison  between  nitrous  oxide  narcosis  and 
the  anaesthetic  sleep  of  chloroform  we  have  in  the 
present  connection  nothing  to  do. 

*  Collected  Works.  v..l.  iii,  |>.  204 
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Aniory  of  New  York  has  done  some  very  valuable 
work  upon  the  physiology  of  nitrous  oxide;  In- 
investigated  the  gas  expired  during  the  inhalation 
of  nitrous  oxide,  and  further  repeated  Davy's 
periments  by  placing  pigeons  under  bell-jars  filled 
with  nitrous  oxide  by  forcing  in  that  gas  above  and 
letting  out  the  atmospheric  air  below.  Dr.  Ann  >ry's 
researches,  both  those  quoted  and  those  which  I 
have  for  the  present  passed  by,  are  altogether 
admirable,  and  throw  much  light  on  the  diilicult 
question  under  review. 

It  appeared  evident  to  me  that  nitrous  oxide 
exerted  a  very  considerable  effect  upon  tin-  nervous 
system,  and  I  was  anxious  to  undertake  experiment 
in  the  direction  of  the  ascertainment  whether  or  not 
it  produced  physical  changes  in  the  condition  of 
the  brain.  One  way  in  which  it  was  possible  to 
investigate  this  point  was  to  examine  tin-  actual 
changes,  if  any.  in  the  brain  whilsl  the  animal  was 
placed  under  nitrous  oxide. 

Accordingly  the  experiments  were  made,  by  tin- 
kindness  of  Professor  Met  or  Eorsley,  at  the  Brown 
Institution. 

The  skull  of  a  medium-sized  dog  was  tivphi: 
and  nitrous  oxide  gas  given  through  a  tracheal 
tube  fitted  with  a  wry  freely  acting  expiration 
valve.  The  trephine  hole  exposed  the  outer  third 
of  the  sigmoid  gyrus  ^n  the  righl  side.  Under 
normal  conditions  the  brain  was  seen  some  mea- 
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surable  distance  beneath  the  bone,  pulsating 
quietly  and  synchronously  with  the  respiration. 
The  colour  of  the  brain  covered  with  pia  mater 
was  pinky  red,  or,  more  exactly,  vermilion. 

As  soon  as  the  animal  began  to  breathe  nitrous 
oxide,  the  respiratory  rhythm  being  interfered  with, 
the  brain  pulsations  became  more  notable  and 
somewhat  hurried.  When  the  gas  was  pushed, 
and  the  animal  made  to  take  it  in  freely,  the  brain 
substance  was  seen  to  swell  up  and  gradually 
reach  the  trephine  hole.  The  colour  now  began 
to  change,  and  a  dark,  blue-red  shade  appeared  to 
creep  over  the  exposed  brain,  robbing  the  brightness 
of  the  vermilion  and  replacing  it  by  a  laky  purple. 
The  brain  undulations  were  at  this  stage  found  to 
lessen  in  frequency  and  amplitude.  The  brain 
substance  still  increased  in  vc'ume,  and  even 
protruded  without  the  trephine  hole,  almost  motion- 
less, and  of  a  pearly,  glistening  lustre  of  bluish 
hue.  The  vessels,  examined  with  a  strong  lens, 
presented  the  well-known  look  of  commencing 
stasis.  At  this  stage  the  nitrous  oxide  was  stopped 
and  the  animal  allowed  to  inspire  air  freely. 
Quietly  and  gradually  with  each  successive  breath 
of  air  the  brain  receded,  the  undulations  returning 
and  resuming  their  normal  rhythm  and  range. 
With  these  changes  came  a  return  of  the  vermi- 
lion tinge  which  characterises  the  healthy  brain 
substance.     This  experiment  was  repeated;  in  some 

vol.  xix. — v.  K 
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cases  the  animal  was  anaesthetised  by  means  of  a 
face  piece  with  an  expiration  valve,  and  in  others  a 
tracheal  tube  was  introduced,  but  the  phenomena 
observed  were  strikingly  uniform.  It  was  next 
determined  to  conduct  a  control  experiment,  first 
pushing  the  nitrous  oxide  to  the  verge  of  death, 
and  subsecpiently  producing  asphyxia  by  depriva- 
tion of  all  air. 

In  the  experiment  in  which  nitrous  oxide  was 
given,  the  brain  being  exposed  as  in  the  Last 
research,  the  gas  was  pushed  until  respiratory 
movements  completely  ceased.  In  a  little  over  a 
minute  (1  min.  10  sees.)  the  brain  substance  had 
become  livid  and  swollen  to  above  the  calvarial 
edge;  the  animal  was  absolutely  insensitive  to 
painful  sensation  ;  his  limbs  showed  marked  jactita- 
tions. In  about  1  min.  30  sees,  normal  inspiratory 
movements  had  ceased.  Artificial  respiration  was 
promptly  had  resort  to,  and  speedily  the  natural 
thoracic  movements  were  resumed.  The  tra 
was  then  occluded  and  the  brain  observed.  In 
about  a  minute  the  brain  substance  assumed  a 
deep  purple  dull  hue.  which  in  another  half  minute 
became  very  intense:  the  brain  then  began  to 
recede,  sinking  deeply  from  the  trephine  hole. 
In  two  minutes  the  sphincters  became  relaxed 
and  further  sinking  o\'  the  brain  took  place.  In 
three  minutes  the  respiration  movements  were 
very    profoundly   interfered   with,   only  manifest- 
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ing  themselves  by  long-drawn  gasps  which  were 
separated  by  long  intervals.  In  five  minutes, 
although  all  respiratory  movements  had  ceased, 
the  heart  still  beat.  In  six  minutes  access  of  air 
was  allowed,  but  artificial  respiration  failed  to 
effect  recovery. 

These  experiments  appear  peculiarly  instructive, 
firstly,  as  showing  in  a  very  marked  way  the 
difference  between  the  brain  condition  when  fed 
with  nitrous  oxide-laden  blood,  and  when  supplied 
with  deoxidised  blood  containing  tissue  refuse ;  and 
secondly,  when  viewed  in  relation  with  the  clinical 
phenomena  of  nitrous  oxide  narcosis.  As  I  pointed 
out  in  my  last  communication  to  this  Society,  there 
is  a  zone  of  hyperesthesia  which  separates  the 
normal  consciousness  from  the  absolute  loss  of 
sensation  on  the  one  hand,  and  on  the  other  which 
unites  the  stage  of  oblivion,  or  sleep,  with  the 
return  to  full  mental  activity.  It  is  presumably 
at  this  epoch  that  the  dreams  of  mental  exalta- 
tion and  physical  joy  occur,  and  it  is  then  that 
slight  external  physical  stimuli — e.g.,  a  flash  of 
light,  a  noise,  a  movement — will  become  a  thou- 
sandfold magnified  and  perverted  in  the  patient's 
brain.  The  peculiar  filling  of  the  brain  would 
seem  to  offer  a  physical  counterpart  for  these 
mental  conditions,  and  apparently  rapidly  so 
modifies  the  brain  cells  that  they  are  incapable  of 
further  reception  or  ideation:  an  initial  increased 

k  2 
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exaltation  gives  way  to  a  complete  abeyance  of 
function. 

Experiments  in  the  same  lines  were  also  made 
with  regard  to  the  action  of  nitrous  oxide  upon 
the  spinal  cord."*  The  animal  being  under  the 
iiilluence  of  chloroform  and  curare,  the  laminae  of 
the  lower  dorsal  and  lumbar  vertebrae  were  re- 
moved and  the  cord  exposed  lying  in  the  spinal 
canal.  The  animal  was  then  made  to  respire 
nitrous  oxide,  only  expiring  through  a  slit  in  the 
canula.  A  very  marked  effect  soon  showed  itself: 
the  cord  gradually  enlarged  and  cerebrospinal 
fluid  began  to  well  out,  showing  the  enlargement 
of  the  whole  length  of  the  cord.  This  experiment 
was  repeated,  and  the  same  resull  was  always 
obtained.  However,  as  will  readily  occur  to  you, 
two  causes  might  have  conceivably  produced  this 
effect,  namely — (1)  the  exclusion  of  oxygen,  /.. ..  the 
asphyxia,  or  (2)  the  presence  of  nitron-  oxide.  To 
test  which  of  these  possible  factors  was  really  re- 
sponsible tor  the  swelling  up  of  the  raid,  the  animal 
was  deprived  ^(  air,  and  do  nitrous  oxide  given. 
At  lirst  the  cord  remained  unchanged — at  Least  no 
swelling  took  place,  and  no  escape  of  cerebrospinal 
fluid  occurred.  Soon,  however,  as  the  blood  became 
more  and  more  deoxygenised,  the  cord  grew  smaller, 
shrinking  below  its  former  level  in  the  spinal  canaL 

•  These  experiments  were  made  at  the  Unh 
Laboratory,  and  1  am  indebted  to  tfr.  John  Boas  Bradfbi      I   S 
their  ezeoation  and  to  Prof.  jsorS        er  for  the  oae  of  the  Laboratory. 


NITROUS    OXIDE    GAS.  105 

There  was  no  doubt  but  that  while  in  nitrous  oxide 
administration  the  cord,  like  the  brain,  grew  larger, 
in  asphyxia  it  shrank.  To  test  this  effect  further, 
the  following  crucial  experiment  was  tried.  The 
animal  was  subjected  to  asphyxia,  and  the  cord 
was  watched  until  it  had  perceptibly  shrunk,  when 
nitrous  oxide  was  allowed  to  enter  the  lungs.  If, 
as  we  assumed,  nitrous  oxide  was  capable  of 
dilating  the  vessels  of  the  cord  when  acting  upon 
them  in  a  normal  condition,  it  was  thought  that  it 
should  produce  a  like  effect  when  the  cord  vessels 
were  contracted  by  asphyxia.  The  experiment 
confirmed  this  supposition,  for  as  soon  as  the 
animal  had  its  lungs  well  saturated  with  nitrous 
oxide,  the  cord  was  seen  to  expand  and  the  cerebro- 
spinal fluid  began  to  escape. 

We  may  now  briefly  consider  the  conclusions 
these  experiments  upon  the  brain  and  spinal  cord 
appear  to  justify.  In  brain  and  cord  alike,  we 
meet  with  dilatation  of  the  vessels,  with  of  course  an 
increased  blood  supply  to  the  nerve-centres.  Such 
a  condition  would  indicate  a  condition  favourable 
to  the  dissociation  of  nervous  energy,  but  this 
would  soon  be  followed  by  a  condition  of  over- 
distension and  interference  with  due  regularity  oi 
the  cerebral  and  cerebellar  circulation  subver 
.she  of  ideation  and  the  performance  of  adjusted 
muscular  action.  The  interference  to  the  cord 
circulation  must    also    interfere  with  the  due  eon- 
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duction  along  its  paths  as  well  as  with  the  correlat  i<  in 
between  its  parts  and  the  higher  brain  centres. 
At  present  we  may  not  be  in  a  position  to  theorise 
beyond  the  broad  general  statements  given  above, 
but  I  think  we  may  justly  recognise  in  the  inter- 
ference with  the  circulation  of  the  brain  and  spinal 
cord,  produced  by  the  inhalation  of  nitrous  ox'nlc. 
a  phenomenon  which  accounts  for  not  only  the 
everyday  experience  we  meet  with  in  giving  the 
gas  to  human  beings,  but  also  to  those  aberrant 
cases  which  occur  more  rarely,  and  evince  marked 
nervous  exhaustion  or  irregular  outbursts  of  nervous 
energy.  But  of  these  states  I  will  speak  again 
later  on. 

The  development  of  nervous  symptoms  certainly 
varies  largely  with  the  initial  Btate  of  the  nerve 
protoplasm,  for  while  in  some  persons  nitrons 
oxide  induces  marked  nerve  disturbance,  in  others 
it  brings  about  none  whatever.  1  may  here  be 
allowed  to  introduce  a  brief  note  upon  ankle 
clonus  as  revealed  under  nitrous  <>xide.  This 
phenomenon  is  in  a  certain  percentage  of  • 
produced   when  the  patient    is  deeply  under  the 

gas 

Among  reflexes  il  is  usual  to  consider  two  class  s, 
skin  or  superficial  reflexes,  <>t'  which  a  familiar 
example  is  found  in  the  conjunctival  reflex,  and 
deep,  of  which  we  have  examples  in  ankle  clonus 
and   the   patellar  jerk   and  front  tap  reaction.     In 
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health,  and  under  normal  functional  conditions,  the 
superficial  and  the  patellar  reflex  are  present ; 
certain  pathological  conditions  lessen  or  exagge- 
rate these  reflexes,  and  cause  the  development  of 
ankle  clonus.  I  think,  however,  we  may  take  it 
that  the  presence  of  ankle  clonus  points  always  to 
disease  or  functional  derangement  of  the  spinal 
cord.  Now  nitrous  oxide  produces  very  marked 
derangement  of  the  reflexes.  In  October,  1883, 
Professor  Horsley*  drew  attention  to  the  persist- 
ence of  the  patellar  phenomena  under  profound 
anaesthesia,  and  long  after  the  disappearance  of 
the  superficial  reflexes.  Clonus  I  have  found  to 
be  developed  in  a  number  of  cases,  although  it 
is  not  a  constant  phenomenon  of  nitrous  oxide 
narcosis ;  hence  this  gas  not  only  abrogates  the 
function  of  the  brain  centres,  but  also  produces 
marked  disturbance  in  the  cord,  while  it  blunts  or 
obliterates  peripheral  sense.  What  is  the  exact 
nature  of  this  derangement  of  the  cord  functions 
we  cannot,  I  think,  venture  at  present  to  offer  an 
opinion ;  we  can  only  study  it  by  means  of  the 
phenomena  it  reveals.  These  also  are  various, 
differing,  it  would  appear,  according  to  the  sta- 
bility of  the  nervous  centres  of  the  individual 
subjected  to  observation.  Nor  is  this  surprising 
when  we  remember  that  the  effects  are  very 
transitory,  and  must  lie  largely  iulluciiced  by 
•    ■  Brain,"  vol.  vi,  p. :«(;'.'  et  seq. 
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collateral  circumstances.  The  more  constant 
phenomena  are — rigidity  of  the  muscles,  which 
passes  into  complete  flaccidity;  jactitations  which 
appear  rhythmic  and  general;  loss  of  superficial 
reflexes;  persistence  of  knee  jerk.  Among  the  occa- 
sional phenomena  we  may  reckon — ankle  clonus  ; 
opisthotonus  and  emprosthotonus ;  paralysis  of  the 
1  iladder  and  defalcation  centres,  and  involuntary 
and  unconscious  passage  of  urine  and  fasces ; 
probably,  excitation  of  the  sexual  centres,  and 
abolition  of  the  normal  checks  imposed  npon  the 
production  of  orgasm.  Further,  we  must  reckon 
the  secondary  results  apparently  din*  to  a  more 
lasting  cord  effect,  as  seen  in  paresis  or  eveD  para- 
plegia following  nitrons  oxide  inhalation.  Many 
of  these  phenomena  are  confessedly  rare,  and  are 
perhaps  only  elicited  in  nervous  systems  predis] 
to  take  on  the  condition,  whatever  it  may  be,  which 
nitrous  oxide  induces.  In  some  respects  nitrous 
oxide  would  appear  to  hold  comparison  with 
strychnine.  The  rigidity,  with  the  occasional 
liberation  of  irregular  and  disorderly  explosions 
of  nerve  energy,  occur,  although  with  different 
degrees  of  persistence,  alike  with  one  and  the 
other  drug.  This  would  perhaps  give  a  clue,  and 
suggest  that  under  nitrous  oxide  the  higher  i 
motor  centreslose  control,  the  resistances  through- 
out the  conl  are  Lessened,  and  the  cells,  deprived 
of    the    normal    restraints   imposed   by   habitual 
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and  associated  action,  tend  to  irregular  explosive 
outbursts.  It  seems  at  least  probable  that  under 
nitrous  oxide  not  only  do  we  meet  with  a  stage  of 
preliminary  exaltation  of  function,  misdirected  in- 
deed, and  unconstrained  by  judgment,  in  the  brain 
centres,  exemplified  by  the  stage  of  hyperesthesia 
spoken  of  above,  but  that  in  the  lower  cord  centres 
we  recognise  a  similar  initial  heightening  of  activity, 
also  irregular  and  disorderly,  followed  by  cessation 
of  their  functionation.  Indeed,  I  venture  to  think 
the  same  sequence  of  events  happens  in  the  vital 
centres,  and  that  this  explains  much  of  what  follows 
in  the  remarks  made  upon  blood  pressure,  cardiac, 
and  respiratory  rhythm.  But  although  we  may  not 
as  yet  go  far  enough  to  dogmatise  upon  what  is  the 
nature  of  this  action  upon  the  cerebro-spinal  axis, 
yet  it  seems  consonant  with  our  facts  to  regard  it 
as  a  sedative,  which,  while  provoking  an  initial 
exaltation  of  function,  eventually  plunges  the 
tissues  into  a  sleep,  or  state  like  the  long  dose  of 
hibernation.  Certain  it  is  in  some  cases  one  meets 
with  a  quiet  prolongation  of  nitrous  oxide  narcosis, 
unaccompanied  by  the  wild  convulsions  of  asphyxia, 
when  the  breathing  absolutely  stops  while  the 
heart  still  beats  on.  In  this  state  presumably  the 
cord  centres  have  gradually  yielded,  and,  the 
medulla  reached,  the  respiratory  centre  has  also 
peacefully  ceased  from  work,  and  the  patient  is 
entranced    alike    in    his    mental    and     vegetative 
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functions.      In   these   cases    artificial    respiration, 

conducted  for  one  or  two  admissions  of  air,  r<  stores 
the  patient  to  animation,  and  all  goes  well.  No 
danger  is,  in  fact,  incurred  unless  the  anaesthetist 
is  either  incompetent  or  negligent  of  his  solemn 
charge.  It  seems  hardly  worth  while  to  do  more 
than  to  beg  you  to  compare  menially  these 
phenomena  with  those  afforded  when  asphyxia 
terminates  life.  To  contrast  what  has  just  been 
described  with  the  mental  activity  persisting 
almost  to  the  last  gasp,  the  purposeful  strug 
the  wild  chaotic  respiratory  efforts,  the  frantic 
writhings  of  the  voluntary  muscles,  and  at  length 
the  general  massive  convulsions  passing  into  a  false 
quiet  marked  by  an  occasional  gathering  together 
of  the  failing  nervous  energy  to  effect  a  spasmodic 
explosion  of  muscular   force. 

Knowing  that  one  of  the  greatesl  and  gravest 
dangers  which  beset  the  induction  of  anaestl 
is  heart  failure,  it  becomes  matter  of  very  great 
importance  for  us  to  determine  the  behaviour  of 
nitrous  oxide  towards  the  heart  and  vascular 
system  in  general.  My  investigations  in  this  direc- 
tion have  been  made  in  ascertain  the  action  of 
the  heart  and  the  variations  of  blood  pressure 
under  nitrous  oxide:  and  further,  t<>  determine 
how  far  the  variations  seen  when  nitrous  oxide 
was  exhibited  were  due  to  that  body,  and  how  far 
to  the  coincident  deprivation  of  oxygen. 
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The  animals  selected  were  dogs  and  cats,  but  as 
the  results  were  practically  uniform  it  is  unneces- 
sary to  particularise  the  experiments.  I  must 
again  admit  my  great  indebtedness  to  my  friends 
Professor  Victor  Horsley,  Mr.  Bradford,  and  Pro- 
fessor Schiifer,  through  whose  kindness  alone  the 
research  was  practicable. 

The  heart's  action  does  not  become  much 
affected  under  nitrous  oxide,  and  even  in  cases 
in  which  that  gas  is  pushed  until  complete  cessa- 
tion of  respiratory  movements  occurs,  the  heart 
still  continues  to  beat,  its  action  gradually  growing 
weaker.  In  no  case  have  I  seen  any  tumultuous 
action  of  the  heart  or  a  sudden  cessation,  only 
the  gradual  sinking  to  rest  noticed  above.  The 
attempt  at  narcotising  animals  and  timid  persons 
produces  a  temporary  acceleration  of  heart-beat, 
but  as  soon  as  the  intellect  becomes  under  the 
influence  of  the  narcotic  this  acceleration  passes 
off  and  the  heart-beats  become  regular  and  strong 
and  somewhat  slowed.  It  will  be  remembered 
that  these  results  are  in  accord  with  the  state- 
ments already  published  by  me,  and  based  upon 
numerous  sphygmographic  tracings  taken  of  the 
human  radial  pulse. 

The  blood  pressure  under  nitrous  oxide  inhala- 
tion has  the  following  peculiarities.  For  the  first 
period  it  shows  little  change  ;  but  subsequently  :i 
fall  of  pressure  takes  place.     Upon  allowing  the 
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animal  to  inhale  air,  the  blood  pressure  recovers 
itself,  but  only  gradually,  and  by  passing  through 
a  phase  of  somewhat  irregular  curves.  These 
curves  are  not  respiratory,  as  they  take  place  even 
when  the  animal  is  completely  paralysed  with 
curare,  and  artificial  respiration  is  maintained. 
In  some  cases  a  slight,  but  very  slight,  rise  in  the 
blood  pressure  took  place,  but  a  rise  of  blood 
pressure  which  persists  for  a  notable  time  appears 
always  to  follow  the  nitrous  oxide  inhalation. 
Control  experiments  were  conducted  to  test  the 
effect  upon  blood  pressure  when  the  animal  is 
deprived  of  air.  These  were  done  upon  cnrarised 
animals  in  order  to  avoid  the  interference  caused  by 
dyspnceic  convulsions.  As  soon  as  the  air  Bupply 
was  cut  off,  the  blood  pressure  began  to  go  up,  and 
rapidly  increased  until  the  heart's  action,  which 
lessened  in  force  jmri  passu  with  the  heightened 
blood  pressure,  became  so  weak  thai  it  was  necessary 
to  allow  air  to  enter  the  lungs.  The  Mood  pressure 
then  resumed  its  normal  heighl  veryquickly;  but 
the  rise  which  follows  after  oitrous  oxide  adminis- 
tration does  not  appeal-  to  ensue  after  asphyxia. 

It  seems  to  me  upon  reviewingthe  nitrous  oxide 
experiments,  and  controlling  them  by  the  asphyxia 
experiments,  thai  nitrous  oxide  itself  has  QO  very 
marked  influence  upon  the  lu-art  or  vessels;  thai 
what  action  it  has  is  to  steady  and  slow  the  heart, 
and    if   anything  to    strengthen   it,   and   that    the 
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action  is  somewhat  prolonged.  The  vessels,  at 
first  almost  unaffected,  later  on  undergo  a  peri- 
pheral dilatation  leading  to  a  lowering  of  blood 
pressure.  This,  however,  is  true  only  when  reser- 
vation is  made ;  for,  as  we  shall  see  later  on,  the 
splanchnic  vascular  areas  are  contracted  at  first. 
Upon  this  last  statement  I  have  some  additional 
evidence  to  offer.  A  good-sized  frog  (Rana 
temporaria)  was  placed  beneath  a  dome-shaped 
glass  vessel,  so  arranged  that  the  web  of  one 
foot  was  outside  the  vessel  and  could  be  exa- 
mined under  the  microscope.  The  dome  was 
emptied  of  air  and  kept  full  of  nitrous  oxide, 
and  the  frog  carefully  noted  while  the  web  was 
examined.  It  was  necessary  to  keep  the  whole 
animal  in  nitrous  oxide  as  cutaneous  respiration  is 
very  active  in  the  frog.  At  first  the  circulation  in 
the  web  was  found  to  be  slowed;  at  the  same  time 
the  minute  vessels  were  seen  to  dilate,  and  this 
slowing  and  dilatation  both  became  more  marked  as 
time  went  on.  Changes  also  appeared  to  develop 
in  the  corpuscles  by  which  they  took  on  a  flattened 
compressed  appearance.  At  length  the  respira- 
tions, which  had  become  slower  and  slower,  became 
almost  extinguished,  the  capillary  circulation  in 
some  areas  was  almost  in  a  condition  of  stasis, 
whilst  throughout  the  field  extreme  slowing  had 
occurred.  At  this  point  the  frog  was  allowed 
free    access  to    air,  and    at  once  the  respiration 
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quickened,  the  blood  flow  increased  in  rapidity, 
becoming  many  times  more  rapid  than  under  the 
gas.  The  corpuscles  resumed  this  normal  aspect. 
The  results  of  such  experiments  upon  the  frog 
point  to  a  peripheral  dilatation  of  capillaries,  and 
of  this  further  evidence  has  yet  to  be  adduced.  It 
needs  no  argument  to  show  that  a  vascular  viscus, 
like  either  the  kidney  or  the  spleen,  must  under 
variations  of  blood  supply  undergo  variations  in 
size.  If,  therefore,  it  were  possible  to  enclose 
either  viscus  in  an  air-tight  receiver  communicat- 
ing with  an  oil  manometer,  it  would  give  indica- 
tions of  increase  or  diminution  of  size  according 
as  the  blood  supply  were  increased  or  lessened. 
Mr.  Bradford  has  kindly  enabled  me  to  investigate 
this  point  pretty  fully. 

The  experiments  made  upon  the  kidney  were 
tolerably  numerous,  and  were  singularly  uniform 
in  their  results.  The  kidney  in  an  animal  nar- 
cotised with  nitrous  oxide  speedily  under. 
contraction,  which  corresponds  of  course  with  the 
contraction  of  the  renal  arteries.  This  contraction 
continues  as  long  as  the  nitrons  oxide  is  given,  but 
as  soon  as  that  is  cut  off  and  the  animal  respires 
air  the  kidney  speedily  recovers  its  normal  size, 
but  no  dilatation  of  vessels  beyond  normal  takes 
place.  With  this  condition  we  have  to  compare 
the  behaviour  of  the  kidney  in  an  animal  Bubj(  i 
to  asphyxia.     Ilere  the  kidney  undergoes  a  dilata- 
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tion  as  soon  as  air  is  cut  off.  This  corresponds 
with  dilatation  of  the  renal  arteries,  and  is  probably 
due  to  increased  heart  action  called  into  being  by 
the  venosity  of  the  blood.  Later  on,  when  the 
heart  fails,  the  kidney  suddenly  contracts,  a  very 
rapid  fall  in  the  kidney  curve  occurring.  Thus  a 
singularly  striking  contrast  in  the  behaviour  of 
the  kidney  reveals  itself  according  as  that  viscus 
is  influenced  by  nitrous  oxide  or  asphyxia.  This 
effect  upon  the  renal  circulation  must  not  be  taken 
as  militating  against  the  statements  made  above 
with  regard  to  the  general  blood  pressure  as  shown 
by  the  carotid  artery  and  about  the  circulation  in 
the  brain  and  cord.  It  is  well  known  that  certain 
sedatives — morphine,  for  example — dilate  the 
vessels  in  one  area  while  they  contract  those  of 
other  areas. 

Passing  to  the  effects  produced  by  nitrous  oxide 
upon  respiratory  rhythm,  I  will  detain  you  only  a 
few  moments. 

The  chest  movement  will,  as  is  well  known, 
continue  without  any  air  entering  if  a  sufficiently 
long  and  small  elastic  tube  be  attached  to  the 
tracheal  canula,  so  that  one  can  easily  compare 
asphyxia  with  nitrous  oxide  narcosis.  In  the  last 
condition  the  respirations  are  at  first  quickened, 
but  not  lessened  in  depth;  later  on  they  grow 
slower  and  deeper,  and  si  ill  later  they  become  very 
slow  and  somewhat   more   shallow;    finally  they 
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cease.  The  time  in  which  this  cessation  comes 
about  varies  considerably  in  animals.  I  have  not 
seen  the  dyspnoeic  struggles  under  nitrous  oxide 
which  asphyxia  brings  about.  In  human  beings 
I  have  seen,  especially  in  children,  complete  cessa- 
tion of  respiration  without  the  slightest  preliminary 
struggle.  Alike  in  the  lower  animals  and  man  the 
breathing  recommences  if  pressure  is  made  on  the 
chest.  These  changes  in  respiration  are,  I  am 
inclined  to  think,  due  wholly  to  the  action  of 
nitrous  oxide  upon  the  nerve  centres  presiding 
over  respiration. 

In  conclusion,  there  are  various  practical  con- 
siderations which  I  think  may  well  be  taken  into 
review  while  studying  the  physiology  of  nitrous 
oxide  narcosis. 

If,  as  I  submit,  nitrous  oxide  acts  as  a  Bedative  in 
virtue  of  its  own  inherent  properties,  and  doe>  nut 
owe  its  value  as  an  anaesthetic  t<>  asphyxia!  pro- 
cesses called  into  play  by  concurrent  privation  of 
oxygen,  it  should  be  our  aim  to  push  the  gas  and 
give  free  vent  to  expired  gas.  We  should  see  that 
our  patient  changes  a-  freely  as  possible  his  residual 
air  during  inspiration,  and  expires  as  freely  as 
possible  the  refuse-laden  nitrous  oxide  which  has 
been  stationary  within  the  air-spaces  during  the 
last  respiration.  1  cannot  but  think  that,  what- 
ever may  be  the  saving  of  gas  brought  about  by 
employing   supplemental  bags  wherein  the  nitrous 
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oxide  is  collected  and  re-inspired  again  and  again, 
the  patient  suffers  by  their  use  from  the  double  evil 
of  breathing  diluted  and  impure  nitrous  oxide,  and 
further,  is  not  favourably  placed  for  exhaling  the 
refuse  of  the  lungs.  I  should  incline  to  attribute 
to  this  method  the  cases  one  occasionally  meets 
with  of  severe  headache,  vertigo,  dizziness,  and 
other  untoward  symptoms  consecutive  upon  nitrous 
oxide  inhalation.  It  is,  I  believe,  a  very  im- 
portant point  to  induce  very  free  inspirations 
of  pure  nitrous  oxide,  and  to  avoid  anything  like 
inducing  partial  asphyxia,  and  I  think  in  practice 
this  gives  the  best  and  the  most  satisfactory  results. 
The  behaviour  of  the  heart  under  nitrous  oxide 
should, I  take  it,  encourage  us  to  use  this  agent  freely, 
and  during  its  administration  to  watch  rather  the 
respiration  than  the  pulse;  since  it  would  appear 
that  syncope,  if  it  occurs,  occurs  secondarily  through 
the  lulling  to  sleep  of  the  respiratory  centres.  The 
cases  in  which  nitrous  oxide  has  been  said  to  kill 
by  heart  failure  are  few,  and  even  in  these  we 
are  not  at  all  sure  that  the  fatal  faint  was  not 
due  to  fear  or  shock  incurred  by  a  nervous 
system  already  shaken  by  suffering,  and  rendered 
still  more  obnoxious  to  shock  by  an  imperfect 
narcosis.  When  we  remember  the  period  of 
heightened  sensibility  which  precedes  complete 
restitution  of  consciousness,  we  can  easily  com- 
prehend the    terrible  jars    a    debilitated    nervous 
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system  must  sustain  if  operative  procedure  I"' 
carried  on  into  this  stage.  Clover  Long  ago  pointed 
out  from  his  vast  clinical  experience  thai  patients 
may  be  allowed  to  cease  breathing,  and  yel  no  fear 
need  be  entertained,  as  a  few  vigorous  pressures 
upon  the  thoracic  parietes  will  re-initiate  respira- 
tions. Now  we  accept  his  statement,  and  explain 
it  under  physiological  laws. 

There  are  other  practical  points  that  are  si  i  _  _ 
by  knowledge  of  the  action  of  nitrous  oxide.  I  n 
these  not  the  least  important  is  that  the  erotism 
called  into  existence  in  a  fairly  huge  proportion 
of  patients,  and  controlled  only  in  a  few  by  the 
restraints  of  habitual  thought  and  judgment, 
should  render  all  persons  most  careful  to  avoid 
possible  incrimination  through  hallucination.  For 
the  sake  alike  of  patient  and  operator  a  wit 
should  always  be  within  earshot  or  within  sight 
whenever  nitrous  oxide  is  administered. 

Again,  the  decided  action  this  anaesthetic  has 
upon  the  nerve  centres,  and  its  tendency  to  call 
forth  irregular  explosions  of  nervous  energy  might 
by  some  be  taken  as  contra-indicatory  to  its  em- 
ployment for  patients  who  are  the  Bubjecta 
epileptiform  seizures.  I  do  not,  however,  think 
we  can  with  justice  Bay  that  the  giving  the 
renders  a  tit  more  likely  to  occur  than  the  opera- 
tion. We  are  aware  any  Btrong  ant  will 
call  forth  a  seizure,   whereas  the  Bedative  action 
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of  the  nitrous  oxide  will  by  lessening  stimulation 
from  without,  be  ]ess  inclined  to  provoke  the 
attack. 

There  is  one  further  remark  1  would  make,  and 
that  is  concerning  the  late  M.  Paul  Bert's  method 
of  giving  nitrous  oxide  under  pressure.  I  may 
say  that  my  reason  for  giving  only  a  passing 
notice  to  what  must  appear  to  many  of  you,  as 
a  method,  in  the  last  degree  important.  Fully 
admitting  the  immense  value  in  theory  of  Bert's 
method,  I  am  bound  to  confess  to  myself  that  it 
at  present  needs  far  too  much  machinery  and 
elaboration  for  practical  work-a-day  men  like  our- 
selves. Indeed  this  view  appears  to  be  held  even 
in  Paris,  where  a  Fontaine's  chamber  is  accessible, 
for  I  hear  from  a  correspondent  that  no  cases 
of  operation  have  of  late  been  conducted  by  this 
method. 

In  conclusion,  I  have  to  thank  this  Society  for 
its  courtesy  towards  myself.  The  Odontological 
Society  has  done  more  than  any  other  body  to 
elucidate  the  action  of  nitrous  oxide,  and  hence 
it  was  but  fitting  that  my  research  should  see  the 
light  in  that  Society,  and  this  has  been  permitted 
me  through  the  courtesy  of  two  generations  oi 
Secretaries. 


i.  2 


(  120  ) 


Discussion. 

The  Chairman  said  they  were  greatly  indebted  to  Dr. 
Buxton  for  the  amount  of  original  research  which  he  had 
brought  to  bear  upon  a  very  interesting  and  important 
subject.  He  was  sorry  to  see  that  so  short  a  time  rem: 
for  discussion,  and  he  would  therefore  ask  intending  speakers 
to  condense  their  remarks  as  much  as  possible. 

Mr.  Woodhouse  Braixe  said  the  question,  "In  what  way 
does  nitrous  oxide  produce  insensibility r ""  though  often  a.-ked. 
had  not  as  yet  been  satisfactorily  settled.  He  wished  that 
evening  to  bring  forward  a  new  theory,  and  would  do  so  in 
as  few  words  as  possible;  still  he  thought  it  better  to  proceed 
slowly,  step  by  step,  so  as  to  save  time  in  the  end.  He 
would  say  at  once  thai  be  was  inclined  to  believe  that 
nitrous  oxide  anaesthesia    was   produced  by  u  brain 

pressure.     To  hegin  from  the  beginning.     It  was  well  1- 
thai   light  and  heat  had  been  conclusively  proved  to  i 
simply  of  molecular  motion.     "When  the  Former  impinged  on 
the  sensitive  retina,  and   the   latter  on  any   eutieular  surface. 
both  were  immediately  sed;  the  most  Bimple  expla- 

nation  of  this  being  felt   was  by   the  assumption   that   the 
particular  molecular  motion  was  continued  along  the 
trunks  to  the  brain,   when-   the   cerebrum    i  1    the 

motion,  in  the  one  case  as  light,  and  in  the  ether  as  heat. 

Going  one  step  further,  it  was  also  known  that  s\ 
nerves  only  transmitted  Bpecial  sensation.  Thus  the  optic 
nerve  only  transmitted  the  sensation  of  light;  a  given  nut 
of  vibrations  sent  along  the  nerve  giving  the  impression  of  a 
red  colour,  whilst  others,  varying  in  number  and  amplitude, 
produced  the  various  shades  of  blue  and  yellow.  So  again 
with  respect  to  the  auditory  nerve;  let  a  given  number  of 
vibrations  be  sent  through  the  air.  I  -  tist  knew  to  a 
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certainty  what  particular  musical  note  would  be  perceived. 
It  was  no  doubt  in  a  precisely  similar  manner  that  the  nerves 
of  taste,  by  means  of  the  rapidity  and  amplitude  of  their 
vibrations,  enabled  ns  to  distinguish  Jdie  flavour  of  what  was 
placed  on  the  tongue. 

To  take  another  step.  When  the  nerve  filaments  of  these 
special  nerves  were  made  to  vibrate  in  any  way  whatever,  if 
the  rate  of  vibration  set  up  was  the  same  as  that  which  pro- 
duced a  special  sensation,  the  cerebrum  received  the  impression 
of  that  sensation,  whatever  it  might  be.  Thus  a  blow  on  the 
eye  produced  the  sensation  of  a  flash  of  light,  and  when  the 
nerve  filaments  of  the  tongue  were  thrown  into  a  state  of 
vibration  by  a  galvanic  current  the  sense  of  taste  was  pro- 
duced. But  if  this  motion  was  checked  in  any  part  of  its 
course  the  sensation  it  usually  produced  was  not  perceived. 
Thus  if  a  part  was  frozen  by  ice  or  ether  spray  the  nerves 
were  rendered  rigid  and  incapable  of  transmitting  vibrations, 
and  no  sensation  was  felt  when  the  part  was  operated  on,  a 
fact  which  was  taken  advantage  of  in  the  present  day  to 
lessen  the  pain  of  an  operation,  whilst  in  the  olden  days  of 
surgery  we  read  that  the  pain  of  an  amputation  was  lessened 
by  making  pressure  on  the  nerve  trunks  which  supplied  the 
part  to  be  operated  on. 

The  same  result  followed  when  the  pressure  was  not 
applied  to  a  nerve,  but  directly  to  the  brain  itself.  Thus  in 
the  case  of  a  slight  attack  of  apoplexy  a  blood  vessel  gives 
way  and  makes  pressure  on  the  cerebral  tissue  in  its  imme- 
diate vicinity,  and  paralysis  and  loss  of  sensation  occur  in  those 
parts  of  the  body  to  which  the  nerves  of  that  particular  part 
of  the  body  proceed.  Again,  a  blow  over  the  anterior  inferior 
angle  of  the  parietal  bone  might  cause  laceration  of  the 
middle  meningeal  artery,  and  if  the  blood  was  slowly  poured 
out,  insensibility  did  not  supervene  for  some  hours,  or  until 
there  was  made  sutlicient  pressure1  on  the  brain.  But  when 
sufficient  pressure  was  made  on  the  cerebral  matter  the 
patient  became  completely  insensible,  and  remained  so  until 
the  blood  was  absorbed,  or  until  the  surgeon  relieved  the 
pressure  by  trephining. 
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Now  to  come  to  the  pari  of  Dr.  Buxton's  paper  to  which 

lie  wished  to  call  special  at  tent  inn,  and  which,  he  thought, 
gave  the  clue  to  the  reason  why  insensibility  followed  the 
administration  of  nitrous  oxide.  In  the  case  of  the  dog  he 
mentioned,  which  had  been  trephined  and  then  had  nitrOUS 
oxide  administered,  the  brain  substance  was  Been  to  swell 
until  the  pressure  from  within  was  bo  great  thai  it  absolutely 
protruded  from  the  brain  case  through  the  hole  made  by  the 
trephine.  He  thought  it  was  only  fair  to  infer  that  a  c 
ponding  enlargement  of  the  brain  substance  took  place  in  the 
case  of  the  human  patient  when  put  under  the  influence  of 
nitrous  oxide,  the  cerebral  tissue  swelling  until  the  pressure 
against  the  cranial  walls  was  sufficient  to  produce  ins 
bility;  and  all  parts  of  the  brain  being  pressed  on  alike,  the 
insensibility  was  not  partial,  as  in  one  of  the  cases  he  had 
mentioned,  but  total  and  general. 

In   conclusion,    it   was    scarcely    aeceSSary    for  him    to 
how    much    indebted  he   felt    to    Dr.   Buxton    for    his   very 
interesting  paper. 

Mr.  Uaii.iv  said  he  felt  sure  that  all  present  were  much 
pleased  with  Dr.  Buxton's  paper,  and  their  thanks  were 
due  to  him  Eor  bringing  the  subject  forward  in  so  able  a 
manner.  it  would,  however,  have  been  more  easy  to  follow- 
some    portions   of    the    paper    if    he    had   tabulated  the  (fleets 

of  nitrous  oxide.  A.s  a  practical  man  he  could  positively 
that  all  the  symptoms  met  with  during  the  adminis- 
tration of  nitrous  oxide  were  certainly  not  <\uv  to  asp 
In  the  course  of  three  or  four  respirations  the  carbolic  acid 
was  cleared  from  the  Lungs,  the  nitrous  oxide  got  into  the 
blood,  and  from  some  cause  or  other  a  state  of  insensibility 
was    produced.      Whether    this    was   due   or    lint    to    pn 

on  the  brain  he  must  ha\c  others  to  determine  by  experi- 
ment, though  he  could  scarcely  have  conceived  that  the 
pressure  on  the  brain  could  be  *..>  great  as  it  appeared  to  be 
from  what  Dr.  Buxton  had  stated:  but  there  could  be  no 
doubt  that  the  effect  of  administering  the  j  ■  ■  produce 

a  condition  of  insensibility  to  pain. 
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With  regard  to  the  practical  question  as  to  the  best 
method  of  giving  the  gas,  his  own  practice  was  to  give  the 
patient  a  free  flow  of  gas  with  an  open  expiratory  valve, 
doing  away  as  much  as  possible  with  the  supplemental  bag. 
Of  course  this  plan  was  not  as  economical  as  the  other, — he 
found  that  on  an  average  each  patient  took  about  seven 
gallons  of  gas, — and  no  doubt  the  experiments  of  Mr.  Cole- 
man and  of  Mr.  Clover  showed  that  after  a  few  respirations 
nearly  pure  nitrous  oxide  was  expired;  still  his  experience 
was  that  by  giving  the  patients  a  free  supply  of  pure  gas 
a  more  perfect  anaesthesia  was  produced. 

Was  it  a  fact  that  fatal  results  might  result  from  giving 
the  gas  ?  In  all  his  experience  he  had  only  had  three  cases 
in  which  ill  effects  were  produced  by  it.  In  two  of  these  the 
patient  simply  ceased  to  breathe,  and  had  he  not  at  once 
resorted  to  artificial  respiration,  he  would,  he  feared,  have 
lost  his  patients.  The  other  patient  was  a  girl  who,  three  or 
four  days  after  taking  the  gas,  got  into  a  sort  of  nervous 
condition  which  cansed  her  to  wander  about  in  a  purposeless 
manner,  and  for  a  time  she  appeared  to  be  really  very  ill.  This 
was  an  effect  which,  he  confessed,  lie  did  not  understand ; 
but  the  broad  result  was  that  when  the  patient  obtained 
pure  gas  no  ill  results  followed,  except  in  an  almost  infinitesi- 
mal proportion  of  cases,  and  he  felt  perfectly  convinced 
that  the  symptoms  observed  were  not  due  to  asphyxia, 
and  that,  in  fact,  asphyxia  had  little  or  nothing  to  do  with 
them. 

Professor  V.  Horsley  said  he  was  very  glad  to  hear  Erom 
Mr.  Braine  that  the  results  of  his  practical  experience  had 
been  to  convince  him  that  the  effects  of  the  administration 
of  citrons  Oxide  was  not  due  to  asphyxia,  lint  rather  to  some 
special  toxic  action.  Dr.  Buxton's  experiments,  as  well  as 
those  of  others  who  had  gone  before  him.  had,  he  thought, 
plainly  demonstrated  this  fact.  With  regard  to  Mi'.  Braine's 
suggestion  that  the  effects  of   the  n'as   were  produced    by 

mechanical   means,  this  could  easily   he  proved    or  disproved 
by   a  single  experiment.      The   removal   of   the    upper    part   of 
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the  cranium  in  an  animal  was  not  an  operation  of  air. 
difficulty  or  danger  to  Life,  and  it'  this  were  done  fco  an  animal 
which   had   been    ansesthetised    by    the  gas,   the   animal,   if 
Mr.   Braine's  hypothesis  was  correct,  would  at  once  n 
consciousness,  and  it    would  be  impossible  fco  ansesthel 
further.     He  thought,  however,  that   the  result  of  the  experi- 
ment  would    be   to   show    that   the   gas   * i i « 1    not    act    in    the 
mechanical  manner  which  had  been  suggested.    But  tin-  was 
an  assumption   which  perhaps  he  had  no  right  to  make  hut 
should  rather   wait  until   Mr.    Braine    had    performed    the 
experiment,  though  it  seemed  to  him  that    Dr.    Burton  had 
almost  exhausted  the  subject  from  an  experimental   point  of 
view. 

Dr.  Frederic  Hewitt  said  he  felt  that  Dr.  Buxton  had 
deservedly  earned  the  thanks  of  the  Society  for  his  ah! 
interesting  paper.     The  time  tor  discussion  was  short,  but  he 
would    like   to   make   a    few    remarks.      With    regard   to   the 
circulatory  changes  during  nitrous  oxide   narcosis,  he  had 
found,  by  the  observation  of  a  considerable  number  of  ■ 
that  the  pulse  was.  usually  reduced  in  volume  and  incn 
in   frequency.      In    many   instances   the  radial   pulse  became 
almost  or  quite  imperceptible  towards  the  end  of  the  adminis- 
tration ;    whilst  the  sudden  transition  to  a  full  and  Blow  pul.se 

directly  a  breath  of  air  was  inhaled  after  the  removal  of  the 

face-piece  wa>    a  marked   and  usually  Constant    feature   of  the 

administration.  He  thought  that  there  was  .still  room  for 
inquiry  concerning  the  condition  of  the  Bystemic  venous 
system    during  the    inhalation    of    nitrOUS   oxide.      It    seemed 

probable  that  considerable  venous 

Dr.  George  Johnson  believed;  hut,  as  this  condition  would 

ensue    in   asphyxia!    states,   and    as    the   line   of   demarcation 
det  ween  nitrous  oxide  narcosis  and  asphyxia  was.  in  our 
modes  of  administering  the  <_ras.  hardly  capable  of  definition, 
it   became  a    difficult    matter  to  know  how    far  the  cireu 
changes  of  nitrous  oxide   narcosis,    when  the  anesthetic  was 

administered  by  the  methods  commonly  in  u-  to  be 

explained    by     the     absence     of    OXJgeil,     which     necessarily 


DISCUSSION.  125 

existed.  That  the  phenomena  of  nitrous  oxide  narcosis  were 
not  entirely  due  to  asphyxia  Dr.  Buxton  had  shown ;  indeed 
the  very  fact  of  our  being  able  to  induce  the  state  of  general 
anaesthesia  by  nitrous  oxide  in  the  presence  of  oxygen,  as  by 
Bert's  method,  was  sufficient  to  establish  this  fact.  There 
could  be  no  doubt  that,  in  ordinary  methods  of  administering 
nitrous  oxide,  the  oxygen  present  in  the  respiratory  passages, 
as  well  as  the  oxygen  of  the  circulating  blood,  became 
rapidly  displaced ;  and  he  (Dr.  Hewitt)  therefore  ventured 
to  point  out  that  due  allowance  should  be  made  for  this  fact 
when  comparing  the  displacement  of  oxygen  by  means  of 
nitrous  oxide  with  the  more  tardy  disappearance  of  the 
oxygen  iu  many  of  the  asphyxial  conditions  to  which  Dr. 
Buxton  had  compared  nitrous  oxide  narcosis. 

With  regard  to  the  respiratory  phenomena  which 
characterised  the  administration  of  nitrous  oxide  to  human 
beings,  he  had  observed  a  peculiar  sequence  of  events  in 
most  cases  which  he  had  met  with.  If  the  finger  were 
placed  upon  the  larynx  throughout  the  administration,  and 
if  the  inhalation  were  carried  to  its  fullest  extent,  the  follow- 
ing movements  of  the  larynx  would  usually  be  detected. 
As  the  respiratory  acts  became  deeper,  the  larynx  would  be 
found  to  descend  more  and  more  with  each  inspiration. 
This  appeared  to  be  due  to  the  condition  of  hyperpncea,  in 
which  the  sudden  and  forcible  chest  expansions  tended  to 
draw  the  larynx  and  trachea  towards  the  thorax.  During 
the  later  stages  of  the  administration,  however,  that  is  to  say, 
when  all  or  most  of  the  signs  of  anaesthesia  had  become 
established,  the  larynx  would  be  found,  in  most  instances,  to 
be  moving  as  in  the  act  of  swallowing.  In  consequence  of 
these  movements,  respiration  became  somewhat  jerky,  as  no 
passage  of  nitrous  oxide  could,  of  course,  take  place  throng! 
the  glottis  during  tin;  first  stage  of  deglutition  when  the 
epiglottis  was  iii  contact  with  the  superior  aperture  of  the 
larynx.  If  the  anast  het  ic  were  pushed,  respiration  actually 
ceased,  hut  the  cessation  \\;is  (hie  to  this  obstructive  con- 
dition, the  larynx  remaining  drawn  up,  as  in  the  firsi  stage 
of  deglutition,  apparently  by   the  muscles   usually    employed 
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for  the  purpose.     Dr.  Buchanan  had  expressed  his  belief  thai 
the  thyro-hyoid  muscle   was  the  one  which   pulled   up    the 

larynx    behind    the    hyoid    bone,    and   it  \v;is    probably    tins 
muscle,  aided  by  the  other  elevators  of  the  hyoid  bone  and 
larynx,  which  was  the  cause  of  the  alteration  in  the  respira- 
tory rhythm  which  was  so  commonly  met  with  at   the 
of  an  administration. 

These  movements  of  the  larynx  frequently  manifest*  'I 
themselves  in  conjunction  with  the  clonic  and  tonic  muscular 
contractions  which  were  so  familiar  to  the  administrator  of 
nitrous  oxide.  How  farl  hey  were  to  be  regarded  as  dependent 
upon  the  same  causes  as  the  muscular  contractions  of  the 
extremities  he  would  not  say.  llis  own  impression  was  that 
all  the  tonic  and  clonic  phenomena  of  nitrous  oxide  narcosis 
should  In'  regarded  as  epileptic  in  origin,  using  the  word 
epileptic  in  its  widest  sense,  as  suggested  by  Professor  Horsley 
in  his  lectures  on  Epilepsy.  Further  than  this,  it  .seemed  to 
him  that  the  movements  of  deglutition  to  which  he  hail 
referred  were,  in  a  way,  preservative  to  the  patient,  and 
accounted  for  the  great  safety  of  the  anaesthetic.  The  care- 
ful observation  id'  cases  had  led  him  to  the  conclusion  that 
tin;  embarrassment  to  respiration  which  characterised  the 
administration  of  nitrous  oxide  carried  to  its  fullest  extent, 
■was  in  reality  due  to  the  form  of  obstruction  he  had  de- 
scribed.      If  the  face-piece  \\a>   not   removed  when  symptoms 

occur,  respiration  would  refuse  to  proceed. 

There  was  one  other  point  in  COnnectioD  witli  this  matter. 
It    was   known    that    pulling    forward    the   tongue    in   ca- 

respiratory  failure  under  nitrous  oxide  was  often  successful 
in  re-establishing  breathing.  Now,  when  the  epiglottis  has 
been  allowed  to  come  into  close  apposition  with  the  su] 
aperture  of  the  larynx,  by  reason  of  the  persistence  of  the 
tii-i  siage  of  deglutition,  it  was  probable  that  by  forcibly 
pulling  forward  t he  tongue,  the  epiglottis  would  bedislo 
from  its  dangerous  position.  L  .;,:_-  :.t  the  matter  from  a 
theoretical    point    of   view,    it    seemed    to    him    :  .    that 

amongst  the  discharges  of  nervous  energy  which  were  to  be 
observed  in  mosl   cases  of  nitrous  oxide  narcosis,  impulses 
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from  the  deglutition  centre  in  the  medulla  were  transmitted 
to  the  muscles  involved  in  the  mechanism  of  swallowing. 
Nervous  discharges  of  a  local  nature  were  to  be  observed  in 
some  varieties  of  epilepsy.  For  example,  laryngeal  spasm, 
with  carpo-pedal  contractions,  often  characterised  the  epileptic 
condition  termed  "  laryngismus  stridulus."  In  some  cases  of 
this  affection  the  epileptic  phenomena  were  restricted  to  the 
larynx ;  in  others,  the  feet  and  hands  participated ;  whilst  in 
a  remaining  group  of  cases  the  whole  body  became  convulsed. 
He  did  not  deny  that  respiration  might  cease  from  other 
causes  than  that  to  which  he  had  referred.  There  was  no 
invariable  rule  with  regard  to  the  sequence  of  the  epileptic 
phenomena  of  nitrous  oxide  ;  sometimes  tonic  spasm  w7as  alone 
present ;  sometimes  clonic  movements  were  alone  developed  ; 
in  other  cases  tonic  contractions  preceded  tonic,  or  vice  versa. 
The  tonic-clonic  sequence  which  Professor  Horsley  had 
ascribed  to  discharges  from  the  cortex  of  the  brain  was 
certainly  not  always  present.  Indeed  there  were  many 
reasons  for  supposing  the  discharges  to  be  of  bulbo-spinal 
origin  in  the  majority  of  cases.  The  actual  cause  of  these 
phenomena  was  at  the  present  time  surrounded  by  much 
doubt.  So  far  as  he  knew,  they  were  rarely,  or  not  at  all, 
developed  in  Bert's  met  hod  of  inducing  narcosis  with  nitrous 
oxide  and  oxygen  under  increased  pressure.  He  could  not 
help  thinking  that  they  depended  in  some  way,  at  present 
unknown,  upon  an  asphyxial  state  of  the  blood.  Although 
Dr.  Buxton  had  said  that  he  had  never  seen  anything  like 
the  convulsions  of  asphyxia — expiratory  convulsions — during 
nitrous  oxide  narcosis,  be  (Dr.  Hewitt)  thought  that  it  was 
very  difficult  to  prove  that  the  epileptic  phenomena  of 
nitrous  oxide  wire  totally  independent  of  want  of  oxygen. 
It  was  true  that  they  were  unlike  the  expiratory  convulsions 
of   asphyxia;     hut     they    might     still     lie     modified     asphyxial 

symptoms — modified  by  the  different  vascular  conditions  of 
the  iwo  states,  by  the  presence  of  nitrous  oxide,  or  ly  other 
factors  of  which  we  know  very  little.  He  thought  that  the 
study  of  this  particular  branch  of  the  subject  might  reveal 
many  interesting  facts. 
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Lastly,  he  would  add  a  !'»'\v  words  concerning  the  practical 
aspect  of    he  nitrous  oxide  quest  ion.     Here  he  felt  himself 
totally  unable  to  agree  with  Dr.  Barton's  remarks.     He  was 
of  course  aware  of  the  Berions  disadvantages  of  allowing  ;i 
patient  to  inhale,  1'rom  the  commencement  of  tin-  administra- 
tion, a  limited  volume  of  nitrous  oxide  over  and  over  again  ; 
and  he  wished  distinctly  to  Bay  thai  he  had  never 
such  a  method.     The   lungs  should  always  be  first    wa 
out,   as   it  were,   by  pure  nitrous  oxide;     and    then,   in   his 
opinion,  it  was  of  great  advantage  to  allow  the  patient   to 
take  a  certain  number  of  to-and-fro  respirations,  the  Longs 
having  by   this    time    become    almost    entirely    free    from 
residual  air.     He  bad   had   three  years'  experience  of  the 
method  he  advocated,  and  had  published  the  results  which 
he  had   obtained.      The    advantages   of  this  method   of  ad- 
ministration over  the  "open"  method — that  in  which  every 
expiration   from   first   to   last   was    allowed    to   escape — were 
briefly  these: — The  period  of  anaesthesia  was  undoubtedly  pro- 
Longed,  and  the  nature  of  the  narcosis  was  vi  i y  satisfacl 
whilst,  in   consequence   of  a  smaller  volume   of    C 
required,  the  apparatus  for  the  administration  was  ren 
extremely  portable.     He  had  never  met  with  any  unpleasant 
effects  which  could  be  attributed  to  this  method.     That   the 
period  of  resulting  anaesthesia  was  Longer  than  that  obtained 
by  the  "open"  method  be  had  Bhown  in  a  mmunica- 

tion  to  one  of  the  Journals ;  and.it'  the  Society  would  allow 
him,  he  would  mention  the  case.     Emily  Yates,  •■  twenty-two 

years,  healthy  in  appearance,  and  with    DO  abnormal  thoracic 

condition,  presented  herself  on  six  occasione  -  patient  at 

the  Dental  Hospital.  On  three  of  these  he  administered  nitrous 
oxide  by  the  ■■open"  method ;  the  a\  erage  length  of  inhalation 
was  53  Beconds,  the  average  Length  of  anaesthesia  after  the 
removal  of  the  face-piece  wae  39  Beconds.  On  the  other 
three  occasions  he  administered  nitrous  oxide-  by  what  might 
bet,  rined  the  "open-close"  method  (thai  is  to  say,  allowing 
the  patient  to  breathe  gas  oat  at  an  expiratory  valve  till 
anaesthesia  was  nearly  complet  ,  and  then  closing  the 
expiratory  valve  and  allowing  to-and-fro  inhalation  for  the 
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remaining  short  period  of  the  administration).  The  average 
length  of  inhalation  by  this  method  was  84  seconds,  whilst 
the  average  length  of  anaesthesia  after  the  removal  of  the 
face-piece  was  56  seconds,  thus  showing  that  by  the  second 
method  the  anaesthesia  had  been  longer  than  by  the  first  by 
17  seconds.  In  each  administration  the  gas  was  pushed  to 
its  full  extent,  and  by  the  kindness  of  several  gentlemen  the 
times  were  taken  as  accurately  as  the  circumstances  would 
allow.  It  would  be  seen  from  these  figures  that  the  patient 
was  able  to  respire  longer  by  the  "  open-close  "  method  than 
by  the  purely  "open"  method.  This  could  be  explained 
readily.  A  very  small  amount  of  oxygen  from  the  residual 
air  remained  in  the  current  of  gases  for  a  longer  period 
when  a  little  to-and-fro  inhalation  was  permitted,  and  hence 
respiration  continued  for  a  longer  period.  The  explanation 
of  the  longer  anaesthesia  was  also  not  far  to  seek.  Within 
certain  limits,  and  other  things  being  equal,  the  more  nitrous 
oxide  the  patient  could  take  up,  the  longer  would  it  take 
for  its  elimination  to  occur,  and  hence  the  longer  would  he 
remain  unconscious.  This  was  often  seen  in  ether  or  chloro- 
form narcosis,  analogous  in  many  respects  to  that  of  nitrous 
oxide.  The  objection  which  Dr.  Buxton  had  mentioned 
concerning  the  to-and-fro  respiration  of  nitrous  oxide,  viz., 
that  carbonic  anhydride  and  other  effete  respiratory  pro- 
ducts remained  in  the  lungs,  was  hardly  to  be  regarded  as 
of  importance.  He  (Dr.  Hewitt)  had  shown  by  analysing 
the  contents  of  the  bag  after  8  to-and-fro  respirations — the 
lungs  having  previously  been  washed  out  by  25  respirations 
of  pure  gas — that  the  percentage  of  carbonic  anhydride 
did  not  exceed  '64.  With  respect  to  the  other  respiratory 
impurities  he  could  only  say  that  they  could  hardly  exert 
any  prejudicial  effect  when  the  administration  was  conducted 
in  the  manner  he  suggested,  for  it  was  not  necessary  that 
many  to-and-fro  respiratioilB  should  he  taken,  and  ns  lie  had 
before  said,  lie  had  never  known  the  slightest  unpleasantness 
from  the  method  described. 

In   conclusion,  ho  would    offer   his   best    thanks    to    Dr. 
Buxton    for   his   interesting    paper      The  questions   raised 
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were  of  great  difficult}-  in  the  present  state  of  our  knowledge 
of  the  functions  of  the  nervous  system  ;  and  nntil  phye 
had  taught   us  more  concerning   this   and   other   coll 
subjects,  it  was  not  likely  that  the  precise  mode  of  action  of 
nitrons  oxide  would  be  capable  of  definition. 

The  Chairman  said  be  was  very  sorr]   to  be  obliged  to  put 

a  stop  to  the  discussion,  but  as  it    was  past  the  usual  hour  for 
adjourning'  the  meeting,  he  must  call  npon   Dr.  Buxtoi 
his  reply. 

Dr.  Buxton  said  it  would  be  quite  impossible  for  him  at 
that  late  hour  to  reply  to  all  that  had  been  said  by  the 
various  speakers ;  still  be  was  glad  of  the  opportunity  of  say- 
ing a  few  words. 

He  could  not  help  admiring  the  ingenuity  of  Mr.  Braine's 
theory,  though  he  did  not  think  it  would  he  found  to  - 
the  test  of  experiment.  He  did  not  believe  that  the  brain  ever 
actually  Idled  up  the  brain  case,  and  if  it  did  very  different 
results  would  be  produced  from  those  which  did  occur.  He 
hoped,  however,  to  have  an  opportunity  <>f  trying  the  ■  - 
ment  suggested  hy  Professor  Horsley. 

Although  it   was  rather  difficult   to  prove  by  experiment 

the  superiority  of  one  method  over  tl ther,  be  preferred  to 

employ  the  "open  "  method  instead  of  the  supplemental 
lie  had  read  in  one  of  the  Journals   the  experiment-;  referred 
toby  Dr.  Hewitt,  but  he  could  not  consider  these  concln 
They  wen    open  to  Beveral  sources  of  fallacy.     In  the  first 
place  a  great  deal  depended  upon  the  quality  of  the  Lras.     He 
believed    that    at    the    Dental    Hospital    the   g  made 

freshly  from  week  to  week,  if  not  from  day  to  day,  and  his 
experience  was  that  its  quality  varied  very  much  indeed, 
di  pending  apparently  npon  who  made  it.  or  on  the  amount  <>f 

care  and  attention  bestowed  npon  its  manufacture. 

lie  was  anxious  to  take  the  opportunity  of  i 
regret    for   having  in   his  former   communication    miaqn  I 
Mr.  Alfred  Col 'man.     He  had  relied  npon  an  abstract  of  Mr. 
Coleman's  paper  which   turned   out  to  be   unreliable.      He 
wished  also  to  saj  that    he  entertained  the  highest  opinion  of 
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Mr.  Coleman's  excellent  and  trustworthy  experiments  upon 
nitrous  oxide  gas, — experiments  which  were,  however,  so 
widely  known  and  so  universally  esteemed  as  to  make  any 
praise  from  him  (Dr.  Buxton)  superfluous. 

In  conclusion  he  thanked  the  members  for  the  patience 
with  which  they  had  listened  to  so  long  a  paper. 

The  Chairman  thanked  Dr.  Buxton,  in  the  name  of  the 
Society,  for  the  very  interesting  and  comprehensive  paper 
with  which  he  had  favoured  them,  and  also  the  gentlemen 
who  had  offered  remarks  on  the  subject.  He  would  also 
again  express  their  indebtedness  to  Mr.  Winterbottom. 

The  Society  then  adjourned. 


^•^-^u-. 
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ORDINARY   MONTHLY   MEETING. 

April  4>th,  1887. 
CHAS.    S.  TOMES,  F.R.S.,  President,   in  the  Chair. 


The  Minutes  of  the  previous  meeting  having  been  read  and 
confirmed, 

Mr.  Daniel  Browning  signed  the  Obligation  Book,  and 
was  formally  admitted  to  membership  by  the  President. 

The  President  announced  that  Mr.  John  Trude  Fripp,  of 
Willesden,  had  been  duly  nominated  as  a  candidate  for 
membership,  and  would  be  balloted  for  at  a  subsequent 
meeting. 

The  President  announced  that  it  was  suggested  by  the 
Council  that  Mr.  J.  Bland  Sutton  and  Dr.  Dudley  W. 
Buxton,  both  of  whom  had  read  valuable  papers  before  the 
Society,  should  be  elected  Honorary  Members,  and  that  this 
proposition  would  be  put  to  the  vote  at  a  subsequent  meeting. 

Mr.  Frank  H.  Kissack,  L.D.S.Eng.,  17,  Bentinck  Street, 
Manchester   Square,  was  then   balloted  for,  and  elected   a 

Resident  Member  of  the  Society. 

The  Curator  announced  the  following  additions  to  the 
Museum: — The  skulls  of  the  Negro  Tamarin  (Midas  Ursulas), 

Common     L'aradoxuro    ( I'urado.runts    ////"'■■>■),    Common    Otter 
(Lvtni    nihjiiris),    Common    Seal    (I'lm-n    vitulina),    Collared 
Peccary    (Dicofyles    tajacu),     Beaver     (Castor    canadensis), 
VOL.    XIX. — VI.  M 
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Crested  Agouti  (Dasyprocta  cristata),  and  the  Lower  jaw  of  a 
Sea  <)iirr  {JEnhydra  lutris),  had  been  acquired  by  purchase; 
whilst  they  were  indebted  to  the  Zoological  S 
London  for  the  gift  of  the  skull  of  :i  young  deer  (C 
schomhwrgii),  in  which  flic  teeth  and  alveoli  were  extensively 
affected  with  disease.  Be  hoped  to  be  able  to  describe  this 
specimen  more  fully  on  a  future  occasion. 

Dr.  W.  HARRISON,  of  Brighton,  showed  a  model  of  an 
unusual  case  of  double  hare-lip.  Tin-  patient,  a  boy  five 
weeks  old,  was  admitted  into  the  Alexandra  Hospital  for 
Children,  at  Brighton,  under  the  care  of  Dr.  Whittle.  The  pre- 
maxillary  bone  was  firmly  attached  to  the  septum  of  the 
and  occupied  a  \rvy  prominent  position,  the  columella  being 
at  the  tip  of  the  nose.  There  was  an  unusually  wide  gap  in 
the  lip,  but  no  opening  in  the  palate,  simply  a  Blight  de- 
pression. Dr.  Whittle  removed  the  premaxillary  bone,  and 
drew  the  sides  of  the  cleft  together,  Including,  or  rather 
utilising,  the  columella.  The  result  was  that,  whereas  the 
UOStrils  had  been  previously  extremely  wide,  they  were  now 
somewhat  unduly  pinched,  ami  the  lip  hail  not  the  Bupporl 
of  the  maxillary  process  of  the  upper  jaw.  The  child  was 
discharged  well,  bul  was  re-admitted  about  five  we  ka  later, 
Buffering  from  an  acute  attack  of  diarrhoea,  which  \  ■ 
fatal  w  [thin  fort  \  -eight   hours. 

Mi.-.  \V.   Penfold  showed  and  presented  Museum  a 

case  of  Instruments  which  were  exact  copies  of  some  which 
had  been  found  at  Pompeii,  and  were  preserved  in  the  Museum 
at  Naples,  where  they  were  labelled  "  Dental  Instruments.'1 
.Mr.  Penfold  remarked  that  tiny  did  not  in  the  least  resemble 
any  instruments  now  in  use  in  the  profession,  and  he  much 
doubted  whether  they  w .  re  correctly  described  by  the 
Museum  authorities.  He  thought  it  much  more  probable 
thai  they  had  been  used  for  modelling  clay  or  for  enamel 
work. 

Mi:.   S.  .1.   11;  rCHINSOH   remarked  that   when   he  visited  the 
Naples  Museum,  in  L878,  there  were  no  dental  instrtu 

oven  BO-Calle  I,  to  be  seen,  though  he  had  searched  for  them. 
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Dr.  St.  George  Elliott  showed  a  modification  which  he 
had  made  in  the  Hodge  right  angle  attachment.  Those  who 
had  used  this  instrument  must  be  aware  of  its  one  defect, 
that  of  not  holding  the  bits  securely,  particularly  when  the 
instrument  is  a  little  worn,  owing  to  the  screw  slightly 
loosening.  The  modification  he  had  made  consisted  in  at- 
taching to  the  cover  of  the  screw  the  lock-pin  of  the  early 
S.S.  White  right  angle.  This  completely  overcame  the 
defect,  but  introduced  a  fresh  difficulty  of  minor  importance, 
— the  bits  must  be  properly  made,  or  the  lock-pin  would  not 
close. 

He  had  hoped  to  have  been  able  to  show  also  a  model  of  a 
hot-air  engine,  but  the  maker  had  disappointed  him.  These 
machines  could  be  used  for  running  the  dental  engine,  but 
were  not  sufficiently  powerful  for  general  laboratory  work. 

Mr.  Ackeby  showed  a  pair  of  forceps  for  the  division  of 
lower  molar  stumps,  which  had  been  designed  by  Mr. 
Rowney,  of  Derby.  On  the  inside  of  the  blades  was  a  pro- 
jecting shoulder,  to  prevent  them  from  slipping  further  down 
than  was  desirable. 

Mr.  Ackery  also  read  the  following  notes  of  an  obscure 
case  of  disease  of  the  upper  jaw,  attended  with  abscess  of 
the  cheek  and  salivary  fistula,  etc.,  and  cured  after  five  years' 
duration  by  the  extraction  of  two  upper  molars: — 

".Mr.  President  and  Gentlemen, 

"The  ease  1  propose  to  bring  before  you  this  evening  is 
one  of  serious  trouble  in  the  upper  jaw,  which  for  a  long 
time  seemed  independent  of  the  teeth,  but  which,  until  the 
removal  of  the  left  upper  molars,  obstinately  resisted  treat- 
ment. I  should  Like  to  have  the  opinions  of  the  members  of 
this  Society   on   the  case,  as   1   think  there  is    sometimes  a 

tendency    with    us    to   describe    Cases    as    d  \      ident   on    dental 

irritation    which    would,    on    careful    investigation,   equally 

well  admit   of  anot  her  explanat  ion. 

••The  patient,  a  medical  student,  aged  twenty-six,  was  senl 
to  me  l>\  Mr.  Thomas  Smith  on  20th  September,  L886,  and 
I  will  read  you  the  notes  of  his  condition  at  thai  time. 

M     2 
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"  Present  Condition. — On  the  left  side  of  the  face  there  is 
a  slightly  swelled  condition  of  the  suit  tissues,  accompanied 
by  thickening  and  induration  of  the  'luck,  in  the  centre  of 
which  is  a  conical,  soft,  fluctuating  tumour,  about  the 
size  of  a  Uarcrlona  nut,  over  which  the  skin  is  eery  much 
thinned,  and  seems  in  immediate  danger  of  breaking.  The 
jaw  cannot  be  opened  more  than  enough  to  admit  the  tip  of 
the  little  finger  between  the  incisor  teeth. 

"The  substance  of  the  cheek  is  much  thickened,  the 
mucous  membrane  on  its  inner  BUrface  is  of  a  dusky  red 
colour,  and  the  gum  on  the  alveolar  and  palatine  portion  of 
the  jaw  on  thai  side  is  distinctly  deeper  in  colour  than  nun  mil. 
and  of  a  soft,  puffy  character.  There  i-  ;i  sinus,  above  and 
between  the  apices  of  the  bicuspid  roots,  on  the  buccal  Bide  of 
the  alveolus.  ( 1  passed  a  probe  into  t  his  sinus,  which  ran  hack- 
wards  and  inwards  for  some  distance,  hut  I  did  not  at  this 
time  detect  the  presence  of  dead  bone.)  The  teeth  on  this 
side  are  all  present  and  (ice  from  caries,  but  the  third  molar 
is  only  half  erupted,  with  its  crown  pointing  outwards 
towards  the  cheek.  None  of  the  teeth  are  tender  on  per- 
enssion. 

"The  following  Previous  History  was  elicited  from  the 
patient,  to  whom  I  am  indebted  for  a  careful  rSsumi of  his 
case,  from  u  Inch  I  quote. 

"Sia  years  ago,  during  the  winter  of  l~vi  Bl,  had 
pleurisy  with  effusion  three  times  in  rapid  succession,  the 
illness  in  the  first  instance  being  attributed  to  getting  wet 
t  hrough  at  football. 

"I'll    7th    Jul\     was   BO    far    recovered    that    hew. 

change  ^\'  air,  and  by  advice  went  a  Bea  trip  to  the  Medi- 
terranean, deriving   great   benefit    and  gaining  in  st- 
and   weight.       W'hil-t     CrOS8ing    from    Malta    tO    Marseilles    he 

encountered   heavj    weather,  but  remained  on  the  deck  all 

day.     On  arriving  at  Marseilles,  about  the  middle  ol 

he  found,  for  the  first  time,  that  bis  face  was  a  little  Bwollen 

on   the   left    side,  but    feeling   well    in  himself,  and    hav 
pain,  he  stayed  a  week  Bight-seeing  in  that  town. 

"On  23rd   August  lie  began  to  feel  out  of  1  the 
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face  becoming  painful  lie  started  for  home,  reaching  Paris  on 
24th,  the  pain  getting  better  just  before  his  arrival.  On 
examining  his  mouth  he  found  that  an  abscess  had  burst  just 
above  the  left  canine.  He  reached  London  on  30th  August, 
feeling  quite  well  again. 

"  From  this  time  till  April,  1886,  a  period  of  nearly  five 
years,  pus  collected  at  varying  intervals,  and  was  from  time 
to  time  evacuated  by  incisions  in  the  neighbourhood  of  the 
canine  tooth.  During  all  this  time  he  suffered  little  or  no 
pain. 

"  From  time  to  time  he  sought  advice,  but,  though  sus- 
pected and  searched  for,  dead  bone  was  never  detected  with 
the  probe,  and  he  was  advised  to  wait,  as  the  surgeons  saw 
no  indications  for  interference. 

:t  In  April  he  broke  down  again  through  overwork  and  a 
slight  attack  of  rheumatic  fever.  The  abscess  during  April 
and  May  continued  discharging  freely,  and  in  July  the  face 
swelled  again,  although  he  had  no  pain.  By  the  end  of  the 
month  the  swelling  and  discharge  had  quite  subsided. 
About  this  time  the  patient  noticed  that  he  was  cutting 
the  left  upper  wisdom  tooth. 

"  In  the  middle  of  August  a  small  hard  lump,  about  the 
size  of  a  threepenny  piece,  with  a  smooth  rounded  surface, 
appeared  below  the  antrum  and  above  the  second  molar. 
This  lump  rapidly  approached  the  surface  of  the  cheek,  but 
was  perfectly  painless.  Fearing  that  the  abscess  would 
burst  externally  the  patient  made  an  incision  inside  the 
cheek,  a,  free  discharge  of  pus  taking  place. 

"  In  the  middle  of  September  he  consulted  Mr.  Thos.  Smith. 
who  sent  him  to  me,  saying  he  thought  he  could  feel  a  stump 
behind  the  second  molar.  The  notes  I  made  on  the  case  mi 
this  occasion  I  have  already  read. 

"  I  could  not  at  this  time  trace  am  <l<nl<il  cause  for  the 
dist  urbance,  and  could  not  advise  the  removal  of  any  teeth 
as  likely  to  cure  the  existing  condition  of  affairs,  but  I  was 
of  opinion  that  the  wisdom  tooth  would  be  heller  a  way,  as  it 
was  irritating  the  check,  and  might  possibly  he  at  the  bottom 

of  the  mischief.       I  saw    Mr.  Smith  the  same  day  and  suggested 
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thai  the  sinuses  should  1"'  explored.     In  this  Mr.  Smith 
curred,  and  on  22nd,  the  patienl  being  placed  under  chloro- 
form, Mr.  Smith  forced  a  director  into  the  anterior  opening 
and  at  once  came  down  <>n  dead  bone  (probably  the  anterior 
wall  of  the  antrum),  which,  however,  was   aol    loose.      Tin- 
sinus  was  laid  freely  open  and  plugged  with  lint,  and  the 
patienl   pul   to   bed.     Two  days  after  this  the  patienl   was 
allowed  to  return  borne,  and  be  continued  to  plug  the  wound 
for  himself.     1  n  a  short  time  (about  twenty-one  days  i  lie  ; 
to  find  difficulty  in  opening  the  month,  and  could  no  li  »ng» 
dead  bone  with  the  probe.     On  _!7th  October  another  abi 
burst  into  the  mouth  behind  the  molar  teeth,  the  Btiffm 
the  jaw  being  at  once  relieved.     A  probe  passed  into  this 
newly  formed   sinus  came   upon   dead  bone.      The   abscess    in 
the  cheek  now  became  very  painful,  and  during  the  firs!  week 
in  November,  when   away  from    town,  he   had   it    opened   ex- 
ternally, some  very  foul  pus  being  evacuated.     The  discharge 
about  this  time  became  very  copious  and  watery,  especially 
when    food    was    taken    into    the   mouth.      The    wisdom   tooth 
was  now   pressing  againsl    the  swollen   cheek   and  causing 
ulceration,  and    at    Mr.  Smith's   requesl    he   saw   me  again   on 
19th    November.     I  ib.n   removed  the  wisdom  tooth,  which 

showed  only  slight   congestion  of  the  anterior  surface   of   the 

extreme  apex  of  the  fang.     On  this  occasion  1  also  found  a 

small    Bofl    BWelling    on    the   palatine   Bide   of   the  first 

This  1   incised,  and  at  once  came  down  on  what   proved  to  be 

the  palatine  root  of  the  firs!  molar.      The  wound  was  pi 

with  lint,     (tn  25th  November  the  tir.-t  molar  was  found  to 

be     loose,    and     BOmewhal     tender    on     percussion,    the    whole 

length  of  its  palatini- root  ).  .1  removed  the  tooth 

and    found    the    whole    space    between    it<    three    roots    tilled 
with  firmly  matted   inflammatory  tissue,  all   f 
septum    being    wanting.      The  BOcket,    which    was    formed    by 
rough    carious    bone,    was    plugged    with    lint    Boaked    with 
aromatic  sulphuric  acid,  and  was  dailj  dressed  by  the  patient 

in  the  same  way.     On  1-'  December  the  anterior  root  of  the 

second    molar   was   exposed    in   the   wound,  ami    on    the    LOtfa 

bare  bone  could  be  felt  them 
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the  same  tough  inflammatory  material  presented.  This 
tooth  was  removed,  with  the  above  soft  tissue  which  was 
firmly  adherent  to  the  roots  on  all  sides.  The  aromatic 
sulphuric  acid  dressing  was  persevered  with  by  the  patient 
until  the  first  week  in  January,  when,  as  no  rough  bone  was 
felt,  simple  lint  was  packed  into  the  cavity  in  order  to  ensure 
its  granulating  from  the  bottom. 

"  By  the  end  of  the  month  the  wound  in  the  mouth  had 
nearly  healed,  and  the  salivary  discharge  from  the  external 
wound  had  ceased.  The  cheek  was  still  very  much  thickened, 
and  of  the  same  deep  colour  as  before.  The  abscess  on  the 
cheek  discharged  very  little,  but  the  skin  over  an  area  about 
the  size  of  a  shilling  was  not  adherent  to  the  subjacent  tissues. 
I  scraped  the  adjoining  surfaces  of  this  pouch  with  a  sharp, 
spoon-shaped  excavator,  and  attempted  to  keep  them  in  con- 
tact by  a  pad  of  lint  held  in  place  with  strapping.  A  week 
afterwards  there  was  very  little  improvement,  the  skin  being 
still  non-adherent,  and  it  was  evident  that  the  present  con- 
fcrivance  for  keeping  the  surfaces  in  contact  was  not  very 
satisfactory,  as  owing  to  the  movement  of  the  cheek  in  speak- 
ing and  eating  the  strapping  soon  worked  loose.  A  small 
piece  of  solid  nitrate  of  silver  was  inserted]  into  the  sac,  and 
as  far  as  practicable  applied  to  both  surfaces  ;  lint  and  strap- 
ping being  applied  as  before.  In  the  course  of  a  few  days  a 
Steno's  duct  compressor  was  procured,  and  after  the  surfaces 
had  been  again  refreshed  with  the  excavator,  a  pad  of  lint 
was  placed  over  the  wound  and  the  compressor  adjusted. 
The  pressure  at  first  was  rather  painful,  but  the  patienl 
managed  to  wear  the  instrument  without  much  discomfort 
for  a  week,  at  the  end  of  which  time  (February  26th)  the 
non-adherent  Surface  of  skin  was  reduced  to  the  size  oJ  a 
sixpence.      The  Surfaces  were  again  refreshed  and  I  he  pressure 

applied. 

"There  is  no  history  of  syphilis,  but  although  the  patient 
lias  shown  no  previous  symptoms  of  struma,  several  members 
of  his  laiuilv  have  the  strumous  diathesis  fairly  well  marked. 

"I  saw- the  patient  again  on  Friday  lasf  (March  4th).    The 

wound    in    the  month   has   entirely  healed,  with  the   exception 
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of  a  rather  deep  sinus  Leading  upwards  from  about  the  centre 
of  the  position  originally  occupied  by  tin' second  molar.  No 
dead  bone  or  rough  Burface  could,  however,  be  felt  with  a 
probe.  The  action  of  the  compressor  on  the  external  wound 
has  been  very  satisfactory,  and  only  just  the  callous  edges  in 
the  line  of  incision  remain  ununited.  The  substance  of  the 
cheek  lias  resinned  its  normal  condition. 

"  The  main  point  of  interest  in  this  case  centres  in  the 
question,  What  was  the  origin  of  the  mischief? 

"Were  the  teeth,  or  any  of  them,  the  cause  of  the  trouble, 
or  were  they  only  subsequently  involved  ?  Was  the  case  one 
of  caries  of  the  jaw,  of  idiopathic  origin,  or  was  it  conseq 
upon  the  inflammatory  disease  (pleurisy)  in  the  same  way 
that  we  not  unfrequently  find  necrosis  after  the  exanthemata, 
or  was  it  the  result  of  exposure  to  cold  on  board  ship  during 
the  passage  from  Malta  to  Marseilles,  at  which  time  the  lir.-t 
symptom  was  noticed?  It  is  upon  these  points  that  I  should 
like  to  hear  the  opinions  of  members  who  have  had  1 
and  more  varied  experience. 

"The  treatment  of  the  carious  surface  with  aromatic 
sulphuric  acid  was  suggested  by  the  Successful  use  of  that 
agent  in  Pyorrhoea  Alveolaris." 

M  i;.  C.  V.  Col  I  1:1:11.1.  showed  models  of  the  mouth  of  a 
youth,  aged  eighteen,  whose  teeth  were  dark  yellow  in  colour. 
and  so  soft  that  thej  could  be  cut  with  a  knife.  Be  had 
enjoyed  good  health,  with  the  exception  1  I  attack  of 

dysentery  when  about  a  year  old;  could  this  illness  hai 
anything  to  do  with  the  state  of  the  teeth?     It  should  be 
mentioned,  however,  that  a  paternal  uncle  had  very  similar 
teeth. 

Mr.  D.  Hepburn  remarked  thai   he  had  seen  < 
which  the  prolonged  use  of  acid-,  prescribed  medically,  had 
caused  complete  decalcification  of  the  teeth. 

The  President  inquired  whether  anything  was  known  of 

the  treatment  to    which    this   patient    had    been   Bubjecfc 

the  dysentery  ? 

Mr.  Cottbrell  replied  in  the  negative. 
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Dr.  Walker  showed,  for  Mr.  Humphreys  of  Birmingham, 
the  head  of  a  calf  with  cleft  palate  extending  the  whole 
length  of  the  roof  of  the  mouth.  The  halves  of  the  lower 
maxilla  were  ununited,  with  an  extra  incisor  in  the  left  half, 
without  any  bony  attachment.  The  tongue  was  also  bifur- 
cated for  some  distance.  The  animal,  which  was  otherwise 
strong  and  well  formed,  was  killed  when  five  days  old. 
Owing  to  the  want  of  union  between  the  two  portions  of  the 
lower  jaw,  the  ordinary  grinding  movements  of  ruminants 
would  have  been  impossible. 

The  President  then  called  upon  Mr.  F.  N.  Pedley  to  read 
his  paper  ou  "  The  Pathology  of  Puggs'  Disease,  or  Pyorrhoea 
Alveolaris." 
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On  the  Pathology  of  Biggs'  Disease,  or  Pyorrhoea 
Alveolaris. 

By  F.  Newland  Pedley,  F.R.C.S.,  L.D.S.Eng. 

Mr.  President  and  Gentlemen, 
At  our  last  meeting  but  one  a  "  Casual  Communi- 
cation" was  brought  forward  on  the  treatment  of 
Biggs'  Disease,  and  a  desire  was  expressed  that 
some  one  should  open  a  discussion  on  its  path' 
at  an  early  date.  I  volunteered,  and  subsequently 
acceded  to  the  request  of  our  Secretary  that  1 
should  read  a  paper  on  the  subject  at  this  meeting. 

We  must  all  admit  that  it  is  a  very  unfortui 
thine  for  a  disease  to  be  christened  after  the  name 
of  its  discoverer,  for  there  is  always  a  doubt 
whether  his  description  was  correct,  and  even 
where  it  is  shown  thai  the  original  interpretation 
was  entirely  wrong,  the  name  may  long  survive  to 
perpetuate  blunder  and  bar  the  road  to  a  more 
accurate  perception. 

How  much  greater  does  the  difficulty  become 
when  a  lesion  is  named  after  a  man  who  never 
recorded  a  description  of  it  !  At  a  meeting  of  the 
American  Dental  Association  in  L877,  Dr.  Reh- 
winkel,  Chairman  oi  the  Committee  of  Pathol 
stated  thai  "he  had  recently  addressed  Dr.  I. 
for  some  account  of  his  views,  but  had  failed  to 
receive    any   response.       No    printed    reports    or 
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statements  of  Dr.  Eiggs  were  to  be  found. 

It  would  be  well  if  Dr.  Eiggs  could  be  induced  to 

make  a  statement  of  his  views  through  the  journals," 

&c. 

This  challenge  was  never  responded  to,  and  in 
the  year  1881,  at  the  Medical  Congress,  Dr.  Eiggs 
denied  that  he  had  been  personally  instrumental  in 
attaching  his  name  to  the  complaint.  But  we  are 
aware  that  Dr.  Eiggs  invented  a  series  of  instru- 
ments for  removing  tartar  buried  beneath  the  gum, 
and  hence  the  use  of  his  name  would  wisely  be 
confined  to  describe  a  form  of  treatment  by 
scraping,  directed  against  certain  abnormal  con- 
ditions of  the  gums,  which  he  recognised  as 
peculiar,  but  attributed  to  the  effect  of  tartar. 

Years  went  by  and  the  designation  Eiggs'  Disease 
was  retained,  although  it  was  used  with  quite  a 
different  meaning  to  the  original,  by  many  who 
applied  it  to  a  lesion  of  constitutional  origin,  and 
not  necessarily  associated  with  salivary  calculus. 
To  obviate  this  confusion  the  appellation  Pyorrhoea 
Alveolaris  was  substituted  for  Eiggs'  Disease.  This 
more  recent  name  is  not  free  from  the  objection  of 
being  a  generic  term  merely  indicating  a  symptom. 
and  it  requires  a  sharp  definition  to  intimate  in 
what  sense  we  elect  to  adopt  the  title.  For  the 
general  acceptance  of  the  term  Pyorrhoea  A  l\  eolaris, 
by  dentists  in  Europe  and  abroad,  assumes  lliat 
Ave  all  recognise  a  certain  definite  disease  to  which 
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it  is  applicable,  and  when  a  distinctive  title  is 
given  to  a  complaint  a  definition  should  be  forth- 
coming, which  in  turn  should  be  based  on  its 
patholog}T.  Unhappily  Fyorrhcea  Alveolaris  re- 
ceived a  compromising  name  first,  and  still  lacks  a 
satisfactory  pathology.  In  this  dilemma  we  must, 
to-night,  select  the  salient  physical  features  and 
naked-eye  appearances  upon  which  we  rely  to 
distinguish  this  particular  disease  from  others  to 
which  it  bears  points  of  resemblance,  to  do  duty 
as  a  definition,  and  serve  as  a  fixed  point  from 
which  we  can  discuss  and  develop  its  pathology. 
Eventually  I  trust  we  shall  be  able  to  endow  the 
lesion  with  a  name  of  scientific  import. 

The  local  conditions  to  which  the  terms  "  Pyor- 
rhoea Alveolaris"  or  Riggs'  Disease  have  been  ap- 
plied,may  be  briefly  quoted  thus  from  the  description 
of  well-known  authors.  The  mucous  membrane, 
especially  that  adjacent  to  the  teeth,  appears  deeply 
congested  with  venous  blood,  tumid  and  thickened, 
but  not  filling  up  their  interstices  al  their  necks, 
and  detached  for  some  distance  from  the  surface, 
from  the  fangs.  A  thick  foetid  discharge  may  i 
be  pressed  up  between  the  teeth  and  mui 
membrane  which  gives  to  the  breath  a  very  repul- 
sive odour.  This  condition  of  things  continuing, 
the  alveoli  become  absorbed,  and  at  times  more  or 
less  denuded,  whilst  the  fangs  of  the  teeth  become 
coated  with  a  Layer  of  thin,  hard,  green-brown  tartar. 
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Ultimately,  the  disease  progressing,  the  teeth  one 
after  another  drop  out.  The  alveolar  margin  is 
sometimes  thickened  in  substance.  The  pain 
varies,  it  may  be  neuralgic  from  the  first,  but  it  is 
not  generally  considerable  until  the  periosteum  is 
fully  involved. 

Various  theories  have  been  advanced  in  explana- 
tion of  the  appearances  and  conditions  occurring 
in  the  above  complaint.  I  do  not  purpose  going 
deeply  into  the  germ  theory.  Doubtless  numerous 
varieties  of  germs  have  been  found  in  the  purulent 
discharge  from  the  alveoli,  and  an  epidemic  form 
of  the  disease  is  said  to  have  appeared  in  Switzer- 
land, and  to  have  disappeared  as  rapidly  as  it 
came.  The  discharge  contained  peculiar  micro- 
organisms, but  the  researches  of  modern  bacterio- 
logy would  not  justify  the  conclusion  that  these 
germs  were  necessarily  the  cause  of  the  disease ; 
for  even  in  the  case  of  the  well-known  bacillus 
of  tubercle,  the  cpiestion  remains  to  be  decided 
whether  the  bacillus  is  the  cause  or  effect  of  the 
complaint. 

American  literature  supplies  us  with  a  "  cat  arrhal 
theory"  for  Pyorrhoea  Alveolaris,  based  on  the  fact 
that  the  alveolo-dental  membrane  is  continuous  in 
structure  with  the  deeper  layer  of  the  mucous 
membrane.     Tt    is    suggested   thai    catarrh   of  the 

CD 

mucous  membrane  of  the  mouth  causes  sloughing 
of  the  alveolo-dental  membrane  by  cutting  off  the 
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blood  supply.  A  serious  objection  to  this  La  that 
the  chief  vascular  supply  to  the  lining  membrane 
of  the  alveolus  is  not  derived  from  the  mucous 
membrane  of  the  mouth.  We  need  also  Larry 
little  over  another  point,  which  consists  in  the 
statement  that  in  some  cases  of  Pyorrhoea  Alve<  >laris 
pus  was  absent.  Little  importance  need  be  attached 
to  this,  for  the  amount  of  pus  formed  is  merely  an 
index  of  the  intensity  of  the  inflammation,  and  the 
vascularity  of  the  part.  Chronic  inflammation  may 
well  exist  without  pus,  or  the  pus  may  be  present, 
though  invisible  to  naked-eye  examination, or  may 
be  entirely  absent  at  times,  though  present  and 
visible  at  others. 

The  relation  of  salivary  calculus  to  Pyorrhoea 
Alveolaris  is  a  question  of  greal  moment,  for  in 
the  opinion  of  many  dentists,  tartar  is  the  origin  and 
essential  cause  of  the  complaint.  This  Is  obviously 
unsatisfactory  as  regards  the  ordinary  crusts  of 
calculus  thai  are  bo  commonly  found  clothing  the 
crowns   of  teeth.     All    dentists  Innumerable 

cases  of  this  description,  in  which  the  gum  and 
socket  may  recede  as  the  result  of  the  mechanical 
irritation  from  the  calculus;  but  there  is  no  con- 
siderable separation  of  the  periosteum  from  the 
root  of  the  tooth,  and  simple  removal  of  the  tartar 
and  attention  to  cleanliness  am  sts  the  progress  of 
the  evil.  Bui  grave  attention  is  frequently  drawn 
to  a  thin  layer  of  calculus  thai   is  found  upon  the 


OR  rrOKKHCEA  ALVEOLARIS.         147 

roots  of  teeth,  extending  upwards  beneath  the 
inflamed  periosteum  of  the  tooth,  and  in  some 
cases  reaching  the  very  apex  of  the  root.  The 
characters  claimed  as  distinctive  of  this  layer  of 
deposit  are  that  it  is  nodular,  harder,  and  of  a 
different  colour  to  ordinary  tartar ;  but  it  must  be 
remembered  that  the  calculus  deposited  beneath 
the  periosteal  pouches  is  subject  to  different  con- 
ditions to  that  on  the  exposed  portions  of  the  tooth. 
Old  tartar  is  often  hard  and  nearly  black  in  colour, 
and  that  which  forms  beneath  the  maro-in  of  the 
gum  remains  protected  from  removal  by  accident, 
mastication,  or  the  use  of  a  tooth-brush.  Tartar  ^ 
mixed  with  pus  is  green.  The  nodular  character 
of  the  deposit  is  probably  attributable  to  the 
irregularity  of  the  surface  of  the  alveolus,  and  of 
the  inflamed  lining  membrane,  in  contact  with 
which  the  nodules  are  formed.  The  fact  must  not 
be  disregarded  that  the  deposit  on  the  submerged 
roots  is  braided  during  its  development  with  pus 
and  effusions  from  the  inflamed  periosteum  and 
gum.  The  difference  in  colour  is  not  irreconcilable 
with  the  salivary  origin  of  the  deposit,  when  we 
remember  how  vastly  tartar  varies  in  shade  under 
altered  conditions,  and  in  respect  of  its  age  ;  yet  a 
formidable  theory  has  been  based  chiefly  on  this 
variability  of  colour,  which  ascribes  a  "sanguinary" 
or  "serous'1  origin  to  the  nodular  deposits  that 
form  beneath  the  margin  of  the  sum. 
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Dr.  Ingersol,  an  American  dentist,  discovered 
an  "induration  of  granular  formation"  at  tin-  apex 
of  a  tooth  that  he  had  extracted,  and  he  affirmed 
that  he  subsequently  observed  twenty  such  c 
Analysis  showed  dark  colouring  matter  in  these 
formations  which,  in  his  opinion,  were  only  found 
in  connection  with  ulceration,  and  this  material  he 
called  "sanguinary  calculus"  because  he  inferred 
that  it  could  not  have  come  from  the  saliva. 

To  establish  his  point  it  would  be  necessary  to 
prove  that  these  calcareous  deposits  were  entirely 
inaccessible  to  saliva.  It  is  an  eloquent  coinci- 
dence that  the  analysis  only  differed  from  salivary 
calculus  in  the  presence_of  colouring  jnatter.  and. 
granting  for  the  moment  that  this  were  effused  as 
some  form  of  haemoglobin  from  the  capillaries  of 
the  inflamed  periosteum,  it  would  not  necessarily 
follow  that  the  calcareous  deposits  came  from  the 
same  source.  None  would  be  prepared  to  ex] 
surprise  that  an  irritated  periosteum  should  oc- 
casionally  deposit  on  the  rool  of  a  tooth  small 
masses  of  calcareous  materia]  similar  in  nature  to 
callus  or  osteophytes.  In  the  v:iM  majority  of  in- 
stances the  nodular  deposit  on  the  roots  this 
plainly  observed  to  pr<  LE  a  direction  from 
the  cervix  towards  the  apex,  and  not  the  reverse. 
It  may  here  be  mentioned  that  tartar  has  i 
been  seen  upon  the  Burface  of  an  unerupted  tooth. 

One  other  form   of  salivary  calculus  should  be 
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referred  to,  and  that  is  the  annular  collection  of 
hard,  dark  material  that  is  so  often  found  beneath 
the  free  edge  of  the  gum.  Its  formation  and 
longevity  are  favoured  by  the  protection  of  the 
margin  of  the  gum,  even  in  the  mouths  of  many 
patients  who  give  scrupulous  attention  to  the  use 
of  the  tooth-brush.  Hard  food  and  careful  brush- 
ing may  remove  every  vestige  of  tartar  from  the 
exposed  portions  of  the  teeth  without  being  able 
to  prevent  the  formation  of  a  ring  of  calculus 
beneath  the  shelter  of  a  gum  margin  that  may 
have  been  congested  from  one  of  many  causes. 

In  some  cases  of  Pyorrhoea  Alveolaris  there  has 
been  no  tartar  whatever  found  on  the  roots  of 
teeth  extracted,  but  unfortunately  this  is  not  a 
final  argument,  for  it  may  be  legitimately  urged 
that  a  thin  layer  of  tartar  might  have  been  present 
originally,  but  was  dissolved  away  by  the  vitiated 
secretions  of  the  mouth,  which  had  undergone  a 
change  in  character  and  chemical  reaction. 

The  presence  of  salivary  calculus  is  insufficient 
in  itself  to  account  for  a  special  disease  with 
features  of  constitutional  origin,  and  there  is 
ample  reason  for  seeking  the  cause  of  Pyorrhoea 
Alveolaris  in  a  systemic  condition.  It  is  known  to 
occur  in  the  mouths  of  patients  whose  health  has 
been  undermined  by  debilitating  influences  and 
injudicious  habits  of  living.  Frequently  the 
disease    is   seen  to    attack    the    opposite    sides  of 
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the  mouth  in  a  symmetrical  manner.  This  is 
opposed  to  the  assumption  of  a  local  origin  of  tlie 
affection.  Cases  have  followed  the  prolonged  use 
of  mercury,  iodide  of  potassium,  or  chloride  of 
sodium,  though  it  is  open  to  doubt  how  far  the 
blame  should  rest  on  the  complaints  for  which 
these  drugs  were  taken.  Pyorrhoea  Alveolari-  is  a 
common  sequel  of  malarial  fever  in  America,  and 
these  patients  are  said  to  experience  a  great  crav- 
ing for  salt. 

Young  patients  recovering  from  eruptive  fevers 
are  sometimes  subjects  of  Pyorrhoea  Alveolaris. 
Frequent  pregnancies  are  a  rife  source  of  the  dis- 
order. 

The  recent  researches  of  Mr.  Bland  Sutton  in 
Comparative  Dental  Pathology  have  supplied  us 
with  invaluable  data.  He  established  the  fact  that 
animals  kept  in  captivity  suffered  from  premature 
loss  of  teeth.  Mr.  Sutton  collected  numerous 
specimens  of  recession  of  the  alveola!-  process, both 
when  tartar  was  presenl  and  when  it  was  aot  A- 
a  meeting  of  the  Pathological  Society  he  Bhowed  a 
considerable  series  of  the  skulls  of  monkeys  whose 
jaws  were  affected  with  recession  of  alveolus  as  the 
resull  of  rachitis,  and  be  recorded  a  similar  condi- 
tion occurring  in  a  case  of  molliti  im.  During 
the  time  [was  Dental  Surgeon  to  Evelina  Hospital, 
and  since,  1  have  seen  many  eases  of  premature 
loss  of  teeth  from  recession  of  alveolar  process  and 
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gum  in  rachitic  children.  Mr.  Bland  Sutton  showed 
that,  in  the  case  of  lions  kept  in  captivity,  unsuit- 
able food,  by  preventing  the  assimilation  of  lime 
salts,  produced  cleft  palate  in  the  progeny.  Also, 
that  a  series  of  pregnancies  at  short  intervals  in  the 
case  of  a  female  do£  led  to  similar  defects  in  the 
osseous  system  of  the  offspring  by  exhausting  the 
maternal  store  of  lime  salts.  Also,  that  in  a  snake 
kept  in  captivity  the  bone  of  attachment  became 
absorbed,  leading  to  the  loss  of  the  teeth,  which 
were  abnormal  in  size,  number,  and  attachment. 
The  consideration  of  the  above  three  facts  in  con- 
nection with  one  another  offer  a  striking  parallel 
to  the  hereditary  form  of  Pyorrhoea  Alveolaris,  and 
suggest  that  an  element  of  the  complaint  might 
be  hereditary  defects  in  the  structure  of  the  teeth 
and  alveolar  process. 

Here  one  may  cite  the  experience  of  all  dentists 
that  the  removal  of  affected  teeth  usually  cures  the 
lesion  where  the  teeth  have  stood,  and  that  the 
disease  has  a  tendency  to  spread  from  affected  teeth 
to  those  in  their  neighbourhood. 

Attention  has  recently  been  drawn  to  Tabes 
Dorsalis  in  connection  with  (he  premature  shed- 
ding of  teeth.  I  recently  examined  two  cases  of 
advanced  Tabes  Dorsalis  in  the  wards  of  Guy's 
Hospital.  The  disease  was  well  marked,  and 
neither  patient  had  ever  used  a  tooth-brush,  but 
there  was  no  evidence  of  Pyorrhoea  Alveolaris.    All 
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wasting  diseases  and  depressed  conditions  of  the 
nervous  system  are  conducive  to  the  premature 
shedding  of  the  teeth,  but  Pyorrhoea  Alveolaris  is 
not  a  necessary  concomitant  of  advanced  Tabes 
Dorsalis.  My  friend  Dr.  Hale  White  is  present 
to-night,  and  I  leave  this  phase  of  the  subject  in 
his  able  hands. 

Whilst  a  depressed  condition  of  the  constitutional 
strength  is  the  most  important  factor  in  determining 
the  disease  Pyorrhcea  Alveolaris,  local  causes  favour 
its  development,  and  in  patients  of  this  systemic 
tendency  the  outset  of  the  attack  maybe  traceable 
to  some  slight  influence,  such  as  the  use  of  a  very 
hard  tooth-brush,  coarse  tooth  powder,  or  the  lik". 
A  crowded  arrangement  of  the  teeth  may  occasion 
it.  or  one  tooth  may  be  so  placed  that  the  mucous 
membrane  around  il  escapes  healthy  friction  and 
becomes  the  seal  of  the  mi  F.  No  doubt  the 
subsequenl  deposil  oftartar  on  the  denuded  portion 
of  the  rool  aids  as  a  foreign  body  in  keeping  up 
irril ation  of  the  periosteum. 

One  gathers  from  the  somewhat  diffuse  literature 
of  this  subject  a  consensus  of  opinion  that  the  early 
stage  of  Pyorrhoea  Alveolaris  is  characterised  by  an 
hypertrophied  condition  of  the  muco-periosteal  told 
around  the  teeth,  accompanied  by  dilatation  of 
capillary  loops,  enlargement  of  papillae,  and  rapid 
proliferation  of  epithelial  ••ells.  Later  on  the  gum 
becomes  linn  and  contracted, and 
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of  fibrous  tissue.  What  changes  go  on  in  the 
socket  during  the  recession  of  the  alveolar  margin 
I  am  unable  to  state,  for  the  simple  reason  that  I 
cannot  get  a  recent  specimen.  The  theory  seems 
to  be  "widespread  that  the  inflamed  periosteum 
becomes  separated  from  the  subjacent  alveolar 
margin,  thus  depriving  it  of  its  vascular  supply,  and 
leaving  it  denuded,  rough  and  carious.  This  may 
be  so  in  some  cases,  but  there  are  many  in  which 
the  alveolar  margin  recedes  and  yet  the  result  of 
probing  is  opposed  to  the  supposition  that  the  bone 
is  bare.  In  these  instances  the  socket  wastes 
without  becoming  denuded  of  its  periosteum. 

At  the  Medical  Congress  in  1881,  Dr.  Walker 
opened  a  discussion  on  Eiggs'  Disease  and  ex- 
hibited a  number  of  microscopic  specimens,  the 
conclusions  he  arrived  at  being  that  in  the 
present  state  of  pathological  knowledge  no 
distinction  could  be  traced  between  the  loss  of  a 
tooth  socket  prematurely  by  disease,  its  absorp- 
tion after  extraction,  or  its  wasting  in  old  age, 
the  microscopic  characters  being  identical,  viz. : 
loss  of  vascularity,  increase  of  fibrous  tissue, 
subacute  inflammation  passing  into  the  depths  of 
the  alveolar  processes  adjacent  to  the  inflamed 
gum.  The  report  does  not  mention  to  what 
extent  this  hypothesis  was  accepted,  and  the 
microscopic  appearances  described  are  unsatisfac- 
tory in  this  respect,  that  the  section   that    would 
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represenl  Pyorrhoea  Alveolaria  was  taken  from  the 

mouth  of  an  aged  dog  whose  teeth  were  Loosening. 

The    Museum    of    the    Odontological    Society 

possesses    specimens,    presented    by    Mr.     Bland 

Sutton,  of  the  skulls  of  animals  which  died  in 
captivity,  and  whose  jaws  show  evidence  of  a 
disease  which  seems  to  be  an  analogue  of 
Pyorrhoea  Alveolaris  in  the  human  subject.  One 
of  these,  the  skull  of  a  carnivor.  is  very  striking. 
There  is  not  an  even  recession  of  the  bone 
from  the  margin  towards  the  apex,  hut  the 
alveolus  is  obviously  attacked  to  some  distance 
from  the  margin.  Where  teeth  have  recently 
been  lost,  the  surface  of  the  bone  shows  depres- 
sions and  hollows,  irregular  in  outline,  with  eroded 
patches  and  a  few  spicules  of  bone  that  are 
apparently  of  new  formation.  Where  the  de- 
structive process  is  at  its  full  activity  around 
a  tooth  thai   is  being  lost,  a  wide  spa  ticed 

to  have  formed  between  the  tooth  and  the  jaw, 
by  absorption  of  the  bone  and  the  mots  of  the 
tooth.  The  Bpace  between  the  tooth  and  the 
jaw  LS  as  great  at  the  apex  <>f  the  rool  as  at  the 
neck.  Around  the  affected  tooth  the  alveolus  is 
Losl  on  the  buccal  BUrface,  and  wherever  the  root 
is  laid  bare  it  is  coated  with  greenish-brown 
tartar,  but  the  destructive  pi.  -  if  -  en  to  be 
going  on  in  places  where  no  tartar  is  present. 
There  is  a   very    peculiar   appearance  about  the 
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alveolar  septum  between  the  roots  of  the  teeth, 
at  those  parts  where  it  is  thickest  and  most 
vascular.  Here  one  can  trace  the  outline  of  what 
its  shape  has  been,  but  the  bone  has  been  reduced 
to  a  condition  suggestive  of  filligree  or  trellis- 
work,  and  the  last  support  of  the  loosening  tooth 
is  obviously  pedicles  of  alveolar  process  with 
efflorescent  extremities  of  sponge-like  bone.  The 
cementum  on  the  root  of  the  teeth  is  thinned,  and 
the  root  itself  is  greatly  truncated  by  absorption. 
The  general  impression  remaining  is  that  one  is 
examining  a  case  of  osteitis  extending  from  the 
margin  of  the  alveolar  process  to  a  point  some 
little  distance  beyond  the  level  of  the  roots  of  the 
teeth,  and  by  no  means  going  hand  in  hand  with 
the  deposit  of  tartar. 

The  result  of  local  treatment  aids  us  by  de- 
monstrating the  very  refractory  nature  of  well- 
marked  cases.  The  thorough  removal  of  any 
tartar  from  the  roots  of  affected  teeth  by  means  of 
instruments  and  chemical  reagents,  and  the  subse- 
quent use  of  astringents,  gives  good  results,  at  least 
temporarily,  by  allowing  the  gum  to  more  closely 
embrace  the  roots  of  the  teeth,  and  preventing 
the  accumulation  of  tartar  and  discharge  in  the 
alveolar  pockets;  but  relapses  are  common,  and 
our  main  attention  must  lie  directed  to  general 
constitutional  treatment,  which  comes  within  the 
domain  of  the  physician. 
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The  inferences  thai  follow  from  the  points  I 
have  enumerated  lead  to  the  assumption  that  the 
affection  which  to-night  we  are  calling  Pyorrhoea 

Alveolaris  is  essentially  of   constitutional    origin. 
In    man    and    in    the    lower    animals    it    is   found 
connected   with   wasting    diseases    and    depn 
conditions    of  the    system.      The    local    exciting 
cause  may  be  of  a  very  trivial  nature. 

The  weight  of  evidence  tends  to  place  Pyorrhoea 
Alveolaris  in  the  category  of  bone  diseases.  The 
exposed  position  of  the  alveolar  margin  and  its 
intimate  relation  with  organs  of  such  feeble 
vascularity  as  the  teeth,  go  far  to  explain  why  it 
is  this  portion  of  the  alveolus  thai  is  firsl 
and  also  the  usual  arresl  of  the  disease  by  the 
removal  of  the  teeth. 


Mb.  C.  J.  Boyd  Wallie  i  Secretary  Eor  ]  C 

ence)  afterwards  read  ;i  translation,  prepared  by  himself,  of 
a  paper  on  the   sai  cl  which  had  been  received 

Dr.   E.    Magitot,  of  Pai  I     ^responding  Member  of  the 

Society. 
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Recent  Researches  on  Symptomatic  Alveolar 
Arthritis. 

By  Dr.  E.  Magitot, 

Corresponding  Member  of  the  Odontological  Soeiety  of 

Great  Britain.* 


Part  I. — History — Definition — Nosology. 

To-day  we  desire  to  again  call  attention  to  some 
particulars  concerning  the  history  of  Symptomatic 
Alveolar  Arthritis,  a  disease  which  has  for  a  long- 
time past  been  described  by  authors  under  various 
titles.  We  find  it  in  fact  described  b}r  Fau  chard, f 
in  174G,  who  considered  it  of  scorbutic  origin  : 
later  on  it  was  better  described  by  Jourdain,  in 
1771,  J  who  gave  to  it  the  title  of  "Conjoint  Suppura- 
tion of  the  alveoli  and  gums"  ;  this  title  was  generally 
accepted  by  authors  until  Toirac  substituted  for  it 
that  of  Inter- alveolo-dental  pyorrhoea.  This  disease 
was  again  the  subject  of  a  communication  made 
to  the  Academy  of  Sciences  by  Marchal  (de  Calvi) 
in  18(>1,§  under  the  name  of  u  Expulsive  gingivitis." 
Sonic  years  later  on,  in  18(17. ||  we  ourselves  pub- 

*  Translated  by  ('.  .1.  Boyd  Wallis,  L.D.S.Eng.,  Eon.  Sec.  I'or  Foreign 
( !orre8pondence. 

f  "  Le  Chirurgien  Dentist©."     Paris,  L746.     Tome  I,  p.  275. 

J  "  Maladies  de  la  Bouche."     Paris,  1778.     Tome  II,  p.  896. 

§  "Comptes  EtenduB  de  L' Acad,  dea  Sciences,"  September  10th,  1861. 

I|  "  Arch.  Gen.  de  Modecine."     Paris,  1867.     1  omo  I,  p.  678. 
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lislied  an  original  paper  on  this  affection,  for  which 
we  proposed  the  name  of  Alveolo-dental- 
periostitis"  a  title  which  has  since  been  generally 
adopted  by  authors,  and  which  we  have  retained  in 
our  other  communications  on  the  same  subject,* 
We  were  led  to  this  choice  by  the  study  of  the 
nature  and  of  the  anatomical  situation  which  seems 
to  us  to  characterise  this  affection. 

These  lesions  consist,  in  fact,  of  a  derangement 
of  an  inflammatory  nature,  affecting  at  the  same 
time  the  tissue  which  has  been  called  the  Aheclo- 
dental periosteum,  and  the  bony  covering  which  is 
subjacent  to  it,  viz..  the  cement.  The  term  osteo- 
periostitis was  thus  justified  by  the  simultaneous 
lesion  of  a  periosteal  and  osseous  layer. 
expression  conformed,  moreover,  to  the  rule 
adopted  in  France  on  the  Bubjecl  of  medical 
nosology,  which  gives  to  even-  disease  a  name 
corresponding  to  the  anatomical  lesi  -  liieh 
characterize  it. 

Be  thai  as  it  may.  this  Last  description  does  not 
appear  to  have  satisfied  all  authors,  for  several  of 
them  have  gom-  back  to  the  term  expulsivi  gingivitis, 
which  is  evidently  incorrect, since  the  gum  is  aever 
primarily  attacked.  Others  again  have  taken  up 
the  term  alveolar  pyorrhcea,  which  term  - 
prevail  amongsl  English  practitioners,  and  particu- 

*  "Diet  Encyclop&lique  dee  Sciences  MeMin.,"  urt.  Dent.    S< 
To uio  XXV II.  j>.  . 
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larly  with  our  colleague,  Mr.  F.  Kewland  Pedley  ; 
whilst  others,  Dr.  David,*  of  Paris,  for  example, 
propose  to  call  it  Fauchard's  disease  (Maladie  de 
Fauchard),  after  the  name  of  the  author  who 
was  one  of  the  first  to  mention  it  as  described. 
Following  the  same  idea  it  is  called  in  England 
and  America,  Biggs'  disease. 

"  CO 

If  this  tendency  to  multiply  without  any  definite 
rule  the  names  of  the  same  disease  be  persevered 
in  much  longer,  one  calling  it  from  one  of  its 
symptoms,  pyorrhoea  or  suppuration,  others  giving 
to  it  the  name  of  an  author  who  has  described 
it  with  more  or  less  exactitude,  extreme  confusion 
will  be  the  result. 

Moreover,  amongst  this  diversity  of  titles  the 
rule,  referred  to  above,  of  invariably  taking  as  the 
basis  of  nomenclature  the  pathological  anatomy  of 
the  disease,  is  completely  forgotten. 

Thus,  while  regretting  to  add  in  our  turn  a  new 
name  to  a  nomenclature  already  so  long,  we  feel 
ourselves  nevertheless  obliged  to  substitute  once 
more  for  the  designation  hitherto  employed,  a  title 
which,  faithfully  conforming  to  the  precise  rules 
indicated,  will  establish  the  nature  of  the  disease 
with  all  the  exactitude  desirable.  This  title  is  that 
of  Symptomatic  Alreolar  Arthritis. 

The  justification  of  this  choice  is  very  simple. 
The  recent  researches  made  in  France,  particularly 

*  "  Gaz.  dee  Hospitanx."    Paris,  1886;  j>.  * >< ">7. 
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those  by  Mons.  Malassez,*  have  clearly  established 
the  fad  that  that  which  we  have  described  as 
periosteum  around  the  roots  of  the  teetli  ought 
to  be  considered,  not  as  a  membrane,  distinct  and 
capable  of  being  dissected  off,  like  the  osseous 
periosteum,  but  rather  as  a  true  ligament. 

This  manner  of  looking  at  it,  already  indicated 
by  Kolliker  in  Germany,  and  by  Eanvier  in  France, 
in  his  courses  of  lectures  at  the  College  of  France, 
is  generally  adopted  in  our  country.  We  our- 
selves are  in  complete  harmony  with  it,  thus 
accepting  the  necessity  of  modifying  in  our  studies 
the  interpretation  which  we  had  until  now  assL 
to  this  part  of  the  dental  organ. 

The  teeth  are  then  in  reality  articulated  with 
the  jaws  by  the  intermediary  of  a  ligament,  and 
every  lesion  of  such  an  articulation  ought  to  be 
assigned  to  the  category  of  arthrites.  We  shall, 
then,  henceforth  thus  describe  the  affection  with 
which  we  are  dealing. 

As  to  the  term  symptomatic,  we  are  induced  to 
avail  ourselves  of  it  for  the  reason  that  this  form 
of  disease  oimht  to  be  carefully  distinguished  from 
the  affection  hitherto  described  under  the  oan 
Alveolo-dental  periostitis,  and  to  which  henceforth 
the  name  simple  alveolar  arthritis  will  be 
applicable.  This  latter,  which  La  in  fad  sometimes 
spontaneous  or  traumatic,  but  more  often  the  result 

*  "  Arch,  de  Physiologic."     Pari  lit. 
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of  the  last  stages  of  caries,  possesses  a  character  and 
progress  quite  distinct  from  Symptomatic  Alveolar 
Arthritis.  While  the  last  commences  at  the  neck 
of  the  root,  the  former  appears  only  at  the  apex. 
Moreover,  the  loosening  and  displacement  of  the 
teeth,  the  initial  phenomena  in  the  symptomatic 
form,  are  very  rarely  met  with  in  the  simple  form. 
Finally,  suppuration  of  the  alveoli  does  not  exist 
in  the  latter.  Let  us  add  that  the  word  symptom- 
atic well  expresses  the  relation  which  this  arthritis 
holds  with  regard  to  the  general  diseases  or 
diatheses  which  are  invariably  the  first  cause  of  it. 
These  different  specific  terms  indicate  clearly  the 
differential  signs  of  the  two  affections,  which  can 
thus  preserve  the  generic  denomination  of  arthritis, 
the  term  symptomatic  sufficing  in  our  opinion  to 
distinguish  that  with  which  we  are  occupied  in  this 
work  from  that  of  simple  alveolar  arthritis,  which 
name  should  remain  attached  to  the  ordinary 
form. 


Part  II. —  Etiology 


As  we  have  already  indicated  in  our  previous 
researches,*  the  causes  of  this  disease  should  he 
looked  for,  not  in  the  local  conditions  of  the  mouth 
or  gums,  but  in  certain  conditions  of  the  general 
health.  The  disease  ordinarily  attacks  a  single 
*  "Arch.  <i<'n.  de  M^decine  -."  L867.    Tome  I.  p.  684. 
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tooth ;  occasionally  several  teeth  may  become 
involved,  but  in  the  latter  case  the  affected  teeth 
are  not  necessarily  contiguous,  they  may  occupy 
different  positions  in  the  mouth  at  a  distance  from 
each  other.  Toirac  and  M.  Oudet  believe  they 
have  observed  that  the  inferior  incisors  were  more 
particularly  the  seat.  We  have  not  ourselves 
recognised  this  peculiarity,  which  appears  to  ua  to 
belong  more  especially  to  gingivitis,  which  may 
in  certain  cases  be  confounded  with  Symptomatic 
Alveolar  Arthritis. 

The  teeth  most  frequently  affected  are  in  order 
of  sequence:  firstly,  the  molars,  then  the  inferior 
incisors,  the  bicuspids,  the  superior  incisors,  and 
lastly  the  canines.  We  have  never  observed  this 
disease  affecting  simultaneously  the  whole  of  the 
teeth.  At  one  time  it  is  situated  on  one  or  two 
inferior  or  superior  incisors,  at  another  the  incisors 
are  spared,  and  one  or  more  molars  are  affected, 
ordinarily  two  or  three  on  differenl  sides  of  the 
mouth.  Sometimes  the  disease  only  attacks  a  single 
root  of  these  latter,  or  it  may  be  only  a  single  side 
of  a  root,  a  circumstance  which  preserves  to  the 
root  a  certain  degree  of  solidity  tor  a  considerable 
time.  The  teeth  affected  with  Symptomatic  Alveolar 
Arthritis  do  not  generally  presenl  any  preceding  or 
accompanying  alteration.  Caries,  for  instance, has 
no  connection  with  this  disease,  and  if  this  com- 
plication  is   presenl    it    is   simply   an    accidental 
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occurrence.  It  is,  indeed,  worthy  of  remark  that 
the  local  conditions  which  accompany  the  develop- 
ment of  Symptomatic  Alveolar  Arthritis  appear  to 
be  just  the  opposite  to  those  which  accompany  the 
production  of  caries  ;  the  buccal  saliva  is  in  fact 
rather  alkaline  than  acid,  an  accumulation  of  tartar 
more  or  less  abundant  is  observed  in  the  places 
where  it  is  usually  met  with.  One  might  be 
tempted  on  the  first  glance  to  attribute  to  this 
deposit  a  part  more  or  less  active  in  the  etiology 
of  this  disease,  but  it  is  not  so.  The  deposit  of 
tartar  is  a  secondary  matter,  and  in  all  cases,  its 
formation  being  generally  uniform  and  continuous 
in  the  same  region,  it  cannot  be  cited  in  the  pro- 
duction of  an  isolated  and  local  affection. 

It  is  very  important  to  note  the  various  condi- 
tions presented  by  those  who  are  the  subjects  of 
Symptomatic  Alveolar  Arthritis.  The  age  at  which 
this  affection  is  generally  observed  is  not  either  in 
youth  or  in  advanced  age,  but  between  the  thirtieth 
and  fiftieth  year  of  age ;  it  is  equally  frequent 
amongst  men  and  women,  and  amongst  the  latter 
it  appears  often  accompanied  with  the  complex 
phenomena  of  the  "  menopause."  In  a  certain 
ii limber  of  cases  Symptomatic  Alveolar  Arthritis 
supervenes  during  a  state  of  perfect  health,  and 
whatever  pains  we  may  take  to  find  out  the  cause 
we  cannot  recognise  it  either  in  the  local  conditions 
of  the  mouth,  or  in  any  appreciable  disorder  of  the 
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economy;  nevertheless  the  temperaments  whicli 
appear  predisposed  to  it  are  almost  exclusively  of 
the  sanguine  and  bilious  varieties:  constitutions 
appearing  in  other  respects  vigorous,  yel  subject 
to  cephalic  congestion.  Persons  of  sedentary 
occupations,  those  who  arc  engaged  in  an  office, 
are  particularly  predisposed  to  it.  We  have 
already  mentioned  several  times  the  relationship 
produced  by  the  appearance  of  the  crisis  attending 
the  cessation  of  the  menstrua]  discharge,  or  of  the 
hemorrhoidal  flux.  This  influence  of  temperament 
has  again  a  close  connection  with  heredity,  which 
in  certain  families  has  appeared  to  us  to  influence 
the  appearance  of  the  disease ;  thus  it  has  made 
its  appearance  in  members  of  the  same  family 
during  two  or  three  generations,  and  in  analogous 
conditions  of  age  and  constitution. 

Certain  intestinal  phenomena  are  observed, 
whether  they  be  coincidences  or  whether  in 
logical  connection.  Habitual  constipation  is  met 
with  in  the  subjects  attacked,  and  one  of  the 
physicians  to  the  Paris  Hospitals,  M.  Fidal,  has 
observed  that  they  often  presenl  dyspeptic  pheno- 
mena. Perhaps  these  latter  may  have  been  due 
to  difficulties  in  mastication;  in  any  case  we  have 
personally  had  the  opportunity  of  verifying  this 
assertion.  Some  general  or  diathetic  conditions 
exercise  a  considerable  effecl  on  the  production  of 
this    disease.     Thus   eruptive    fevers    have,    as    is 
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known,  sometimes  caused  a  falling  out  of  the 
teeth,  a  result  produced  by  Symptomatic  Alveolar 
Arthritis. 

We  recently  observed  in  a  little  girl  seven-and- 
a-half  years  old,  alveolar  arthritis  following  a 
severe  attack  of  whooping  cough.  The  temporary 
teeth,  and  above  all  the  permanent  teeth  already 
erupted,  were  surrounded  by  pads  of  inflamed 
gum,  with  alveolar  suppuration  and  loosening  of 
the  teeth  (one  out  of  the  first  permanent  molars 
had  already  fallen  out,  and  another  was  greatly 
threatened).  The  affection  appeared  to  consist  in 
an  ulcerative  stomatitis  and  a  simultaneous  Symp- 
tomatic Alveolar  Arthritis. 

Gouty  and  rheumatic  subjects  often  present  this 
kind  of  arthritis,  as  also  do  individuals  attacked 
with  anaemia  caused  by  long  illness ;  but  there  are 
no  general  lesions  which  exercise  a  graver  influence 
on  the  production  of  this  disease  than  those  of 
albuminuria  and,  above  all,  diabetes.  As  regards 
the  first  we  are  dealing  here,  as  is  well  understood, 
not  with  symptomatic  albuminuria,  but  witli  what 
is  properly  called  Ikight's  disease. 

In  Glucosuria  this  phenomenon  is  absolutely 
constant,  and  even  constitutes  one  of  the  primordial 
signs  of  the  morbid  conditions.  In  fad  it  is  mostly 
found  in  the  descriptions  of  authors  that  at  the 
commencement  of  diabetes  the  teeth  become  loose 
and  carious.     This  assertion  concerning  caries  is 

v<>r.  xix. — vi.  o 
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not  correct,  but  the  first  is  perfectly  so,  and 
corresponds  to  the  Symptomatic  Alveolar  Arthritis 
which  follows  in  its  development  the  same  cour>e 
and  the  same  progression  as  the  general  dise 
causing  at  its  termination  the  loss  of  a  considerable 
number  or  the  whole  of  the  teeth.  Such  are  the 
results  of  our  researches,  which  we  communicated 
to  the  Academy  of  Medicine,  under  the  name 
of  "A  Treatise  on  the  Value  of  Diagnosis  in 
Saccharine  Diabetes  of  Alveolo-dental  I  >a 
periostitis."* 

We  have  not  recognised  in  any  way  that  any 
other  conditions  of  the  health  were  in  connection 
with  Symptomatic  Alveolar  Anthritis.  Tims  certain 
diatheses,  such  as  syphilis,  in  which  the  tertiary 
symptoms  affect  the  bones  and  fibrous  tissues,  do 
not  appear  to  produce  it;  mercurialization  and 
gingivitis,  however  greal  its  severity,  do  not 
appear  to  become  either  the  principal  or  even  the 
occasional  cause. 


Part  1 1 1. — Treatment. 

We  do  nol  wish  bere  to  enter  fully  into  all  the 
considerations  concerning  the  treatment  of  sympto- 
matic alvolar  arthritis.  We  have  detailed  them  to 
a  considerable  extent  in  our  previous  publications^ 

*  -  Acad.de  Rf  edecine  de  Paris."     Seanoedu  87  Di     .  L881. 
t  "Aroh.  de  tfeMecine :"  L867.     Tonne  II.  i>.  35. 
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but  we  should  like  to  particularly  insist  on  the 
value  of  the  action  of  a  certain  class  of  remedies 
which  enter  into  antiseptic  medicine. 

We  are  in  fact  confronted  with  a  septic  and  con- 
tagious disease,  of  which  the  essential  symptoms  are 
an  abundant  alveolar  suppuration,  loosening  and 
displacement  of  the  teeth,  recession  of  the  gums 
— in  a  word,  all  the  conditions  suitable  to  make  of 
this  lesion  a  spot  favourable  for  the  action  of  septic 
agents. 

These  agents  undoubtedly  exist  in  this  disease. 
The  microscopic  preparations  of  pus  proceeding 
from  alveolar  diseases  have  betrayed  the  existence 
of  a  large  number  of  organisms  of  very  diverse 
forms,  amongst  which  it  is,  if  the  truth  be  spoken, 
still  difficult  to  distinguish  the  variety  which  ought 
to  be  regarded  as  the  essential  and  exclusive  mor- 
bid agent  of  this  disease.  Further  researches,  we 
are  convinced,  will  enable  us  to  realise  the  culture 
of  the  pathogenic  agent  peculiar  to  S}rmptomatic 
Alveolar  Arthritis. 

Some  interesting  experiments*  undertaken  by 
MM.  Malassez  and  Galippe  for  this  purpose  have 
already  put  beyond  doubt  the  parasitic  nature  of 
this  disease,  and  it  is  also  confirmed  by  the  fre- 
quent propagation  of  the  disease  from  one  alveolus 
to  another  in  the  same  mouth,  as  well  as  by  conta- 
gion from  one  individual  to  another,  ;i^  observed 

*  "Compteerendus  el  Hiemoiree  de  la  Boo. de  Biologic :"   1884;  p.  821. 

o  2 
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by  different  authors  and  ourselves.      All  thai  we 

now  wish  to  insist  upon  is  the  value  of  antiseptics 
in  the  treatment  of  this  disease.  With  this  view 
we  would  recommend  such  applications  as  alcohol, 
carbolic  acid,  perchloride  of  mercury,  &c.  For 
this  purpose  we  have  selected  the  following  for- 
mulae : — 

No.  1. 
No.  2. 


No. 


To  these  formula'  we  could  have  very  well 
added  others  by  employing  other  antiseptics,  such 
as  the  permanganates,  salicylates,  salicylic  acid, 
&c.  It  will  be  necessary  besides  to  have  recourse 
to  the  employment  of  medicines  which  wiU  modify 
the  local  condition,  as  well  as  to  attend  to  the 
treatment  of  the  general  health,  paying  dui 
to  tli»'  iliatlu  ses  which  influence  the  di 

Thus  the  treatment  of  Symptomatic  Alveolar 
Arthritis  can  be  summed  up  in  the  three  following 
paragraphs : — 

1st.  To  render  antiseptic  the  alveolus,  the  - 
of  the  arthritis. 


Ijt.  Hydr.  perchlor.    . . 

0  grins.  50  c.£ 

Aq.  Destil. 

1000     .. 

Ijk  Acid  carbolic  crystal 
Ether 

! 

aa  5  grn  3. 

Alcohol     .  . 

10      .. 

|&  Acid  borac. 

10  grms. 

Aq.  Destil. 

500     .. 

Alcohol 

50     .. 
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2nd.  To  modify  the  condition  of  the  affected 
tissues  by  the  application  of  astringents 
and  caustics. 
3rd.  To  treat  the   general    conditions  or  dia- 
theses which  govern  the  local  manifesta- 
tions. 
We  will  not  refer  again  to  the  employment  of 
antiseptics. 

Concerning  the  second  point — that  is  to  say,  the 
local  treatment  of  the  affected  tissues — it  is  known 
that  we  have  advocated  applications  of  chromic 
acid,  emplo}*ed  chemically  pure  and  monohydrate, 
as  a  powerful  caustic  susceptible  of  acting  on  the 
vitality  of  the  tissues  of  the  gum  and,  above  all,  on 
the  dental  ligament.  Let  us  add  that  chromic 
acid  may  also  be  considered  at  least  equal  as  an 
antiseptic  to  any  of  the  drugs  usually  employed  in 
that  sense.  We  can  mention  again  among  the 
modifying  agents,  pure  carbolic  acid,  chloride  of 
zinc,  and  lastly  heat  applied  by  means  of  the  gal- 
vanic cautery. 

Finally,  as  concerns  the  diatheses,  the  dominat- 
ing influence  of  which  we  have  already  referred  to, 
we  shall  not  here  indicate  the  treatment  so  as  not 
to  exceed  the  limits  of  this  paper. 
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Part  IV. — Conclusion. 

From  the  preceding  considerations  we  believe 

we  may  deduce  the  following  conclusions : — 

1st.  The  affection  characterised  by  alveolar 
suppuration,  by  the  loosening  and  falling 
of  the  teeth,  ought  to  be  considered  as 
a  true  Symptomatic  Alveolar  Arthritis, 
septic  and  contagious,  and  which  ought 
henceforth  to  remain  known  by  that 
name  in  surgical  nosography. 
2nd.  This  affection  is  most  often  met  with 
under  the  influence  of  certain  general 
conditions  and  diatheses,  and  a^  secon- 
dary to  eruptive  fevers,  &c,  of  which  it 
may  form  either  a  complication  or  a 
sequela. 
3rd.  The  therapeutics  of  Symptomatic  Alveolar 
Arthritis  ought  to  consist  essentially  in 
the  employment  of  antiseptics,  of  Local 
alteratives,  astringents,  or  caustics, 
without  prejudice  to  the  treatment  of 
the     general     conditions    which    are     its 

detenninins  causes. 
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The  President  remarked  that  the  term  "  arthritis,"  used 
by  Dr.  Magi  tot,  would  probably  sound  strange  to  most  of 
tbose  present,  though  it  did  not  really  mean  anything  very 
different  from  what  tbey  were  accustomed  to.  It  was  based  on 
the  opinion,  held  by  tbe  author  of  the  paper  and  others,  that 
what  was  generally  known  in  England  as  "  the  alveolo-dental 
membrane  "  was,  properly  speaking,  a  ligament,  and  that 
inflammation  of  it  should  not,  therefore,  be  referred  to  as 
periostitis,  but  as  arthritis.  This  view  of  the  nature  of  the 
alveolo-dental  membrane  was  founded,  in  part,  on  Com- 
parative Anatomy. 

Dk.  Hale  White  said  he  had  been  interested  for  some 
time  past  on  the  subject  under  discussion,  having  had  his 
attention  called  to  it  by  the  premature  loss  of  the  teeth 
which  occurred  in  cases  of  Tabes  Dorsalis.  He  showed  a 
tooth  which  had  fallen  from  the  mouth  of  a  patient  affected 
with  this  disease.  It  was  a  lower  molar ;  there  was  a  little 
tartar  on  it,  but  its  loss  had  been  unaccompanied  by  any 
signs  of  inflammation.  This  falling  of  the  teeth  was,  accord- 
ing to  some  authors,  a  rare  but  genuine  symptom  of  Tabes 
Dorsalis,  and  there  were  apparently  two  ways  in  which  it 
could  occur.  The  soft  structures  around  the  jaw  might 
swell,  and  one  by  one  the  teeth  might  fall  out,  although 
themselves  quite  sound;  this  might  be  followed  by  some 
□.ecrosis  of  the  jaw  with  discharge  of  a  sequestrum.  Or  the 
teeth  might  fall  out  without  any  apparent  cause,  and  the 
patient  might  lose  a  number  of  sound  teeth  within  a  lew 
days  without  any  pain  or  swelling  of  the  gums.  liichardieu 
bad  recorded  an  example  of  the  first-  kind,  whilst  examples  of 
(lie  second  had  been  recorded  by  II  oil  man,  Lewis,  Vallin, 
Demange,  G-OWerS,  and  Fer6.  In  many  of  the  eases  it  was 
an  early  symptom,  but  still  it  was  B  rare  one  ;    indeed,  it    was 

a  question  on   which  the  dentist  might  be  able  bo  give  bhe 
genera]  physician  some  information,  whether  the  teeth  fell 


17-  DISCUSSION. 

out  move  commonly  in  persons  suffering  from  Tabes  Dorsalis 

1 1 1: 1 1 1  in  persons  not  so  affected.  He  (Dr.  White)  was  inclined 
to  think  that  the  teeth  might  fall  out  in  many  diseases,  and 
thai  such  an  occurrence  should  not  be  exalted  to  the  position 
of  a  symptom  peculiar  to  Tabes  Dorsalis. 

Dr.  White  next  referred  to  the  atrophy  of  the  lower  jaw, 
described  by  Fere,  as  sometimes  accompanying  Tabes  Dor- 
salis, and  inquired  whether  dentists  had  met  with  Bnch  a 
condition  of  jaw.  Disease  of  the  tempero-maxillary  articula- 
tion had  also  been  described  and  regarded  as  significant  of 
this  disease,  but  it  seemed  probable  that  this  also  was  only 
a  coincidence,  and  that  it  was  really  caused  by  rheumatoid 
arthritis. 

lie  should,  fui'ther,  be  glad  to  know  whether  any  examples 
of  incoordination  of  the  muscles    ol'  mastication   had 
been  observed   by  any  of  the   members,  and  was  the   use  of 
the  "jaw-jerk"  of  any  advantage? 

In  trying  to  trace  cause  and  effect   in  t;  s,  it  must 

be  remembered  thai  any  wasting  disease  would  affect  the 
teeth  also,  whilst  on  the  Other  hand  any  difficulty  in  mas- 
tication would  lead  to  impaired  nutrition. 

.Mi:.  .1.  Ili.ANh  Si  PTON,  in  reply  to  an  invitation  from  the 
President,  said  he  had  come  to  learn  and  not  to  Bpeak.  llr 
could  only  endorse  t he  \  iews  which  Mr.  Pedley  had  expi 

in    his    paper.      Tie  was    undoubtedly  chiefly  ol 

stitntional  origin,  bui  it  also  required  local  treatment:  and 
as  the  physician  did   noi  consider  thai  the  teeth  were  in  his 
province,  and  the  dentisi   though!   the  constitution  x\ 
in  his,  the  treatment  of  this  disease  fell   between  two  si 

Jle    had    examined    a    large    number  i  of    rheu: 

arthritis,  and    found  thai    premature    loss    of    the    teeth   «:.-    a 

\rvy  common  feature.  It  was  also  mi  I  with  mollities  ossiam 
and  in  other  wasting  diseasi  Tal  es  D  rsalis,  it  was. 

he    believed,  only   a   name   for    a  group    of  symptoms 
connected  with  any  definite  pathology.     It  was,  however,  a 
curious  fact  that  some  of  the  carniv  mptoms  i 

ibling  those    of   locomotor  ataxy  in    the    human    so 
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including  the  falling  out  of  the  teeth  and  absorption  of  the 
alveoli. 

To  arrive  at  a  proper  understanding  of  Riggs'  Disease  it 
was  necessary  not  only  to  look  in  the  patient's  mouth,  but 
also  to  note  carefully  the  constitutional  state,  and  especially 
any  indications  of  the  presence  of  rheumatoid  arthritis,  and  to 
obtain  particulars  of  the  patient's  family  history.  It  was  only 
by  the  careful  collection  of  facts  that  it  could  be  ascertained 
whether  Riggs'  Disease  was  really  a  disease,  or  whether  the 
name  was  merely  a  convenient  cloak  for  ignorance. 

Mr.  F.  J.  Bennett  said  Mr.  Pedley  appeared  to  consider 
the  vascular  supply  to  the  periosteum  was  derived  principally 
from  the  vessels  of  the  pulp  and  of  the  alveolus.  But  it  was 
a  fact  which  could  be  clearly  seen  from  specimens  in  the 
Museum  that  there  was  a  very  free  supply  from  the  sub- 
mucous tissue  of  the  gum.  The  capillary  network  where  the 
gum  joined  the  neck  of  the  tooth  was  very  peculiar  from  the 
looped  arrangement  of  its  vessels,  a  description  and  illustra- 
tion of  which  was  given  in  Salter's  "  Dental  Pathology,"  and 
in  Tomes'  "  Dental  Surgery  "  there  was  a  figure  of  an  injected 
specimen  showing  the  vessels  much  enlarged  in  a  monkey. 

Tracing  the  course  of  the  disease,  it  would  be  found  that 
the  first  symptom  was  increased  vascularity  at  the  gingival 
margin  and  separation  of  the  gum  from  the  neck  of  the  toot  li ; 
that  there  was  a  strong  tendency  for  this  part  to  become  con- 
gested, and  that  this  congestion  was  followed  by  effusion  into 
the  submucous  tissue,  causing  gradual  destruction  of  the 
fibrous  attachment  of  the  periosteum  to  the  tooth. 

The  belief  in  the  dependence  of  Rigg's  Disease  upon  tartar 
appeared  to  be  still  very  general,  but  a  strong  argument 
against  this  was  that  cases  were  frequently  nut  with  in 
which  persons  had  large  accumulations  of  tartar  which  had 
been  forming  for  years,  hut  vet  had  not  caused  separation  of 
the  gum  from  the  tooth.  This,  he  thought,  was  quite  sufficient 
to  show  that  there  was  no  necessary  connection  between  the 
presence  of  tartar  and  Riggs'  Disease. 

Be  agreed  with  Mr.  Pedley  thai  the  disease  was  predisposed 


174  DISCUSSION. 

to  by  causes  which  brought  about  a  lowered  Btate  oi  the 

constitution,    as    anosmia,    dysentery,   frequent    pregnai 
feeble  circulation,  &c. 

Mr.  S.  J.  Hutchinson  said  he  wished   to  say  a  word  in 

defence  of  the  name  by  which  the  disease  which  was  tin- 
subject  of  discussion  had  been  generally  known  for  some 
years  past.     He  was  quite  aware  that  Dr.  Biggs  was  not  the 

first  to  recognise  the  disease,  but  that  the  symptoms 
accurately  described  in  the  first  edition  of  Tome's  "Dental 
Surgery."  But  Dr.  Riggs  was  the  first  to  point  out  that  the 
removal  of  the  free  edge  of  the  alveolus  had  tbe  effect  of 
checking  to  a  considerable  extent  the  progress  of  the  die 
He  had  in  fact  pointed  out  the  only  method  of  treatment 
which  had  hitherto  proved  successful,  and  he  (Mr.  Hutchin- 
son) thought  that  the  connection  of  Dr.  Riggs'  name  with 
the  disease  was  not  an  undeserved  compliment.  It  must  be 
admitted  that  the  profession  was  still   in  dark]  to  the 

origin  of  the  disease,  and  lint  her  investigations  into  its 
etiology  and  pathology  were  greatly  needed. 

Drt.  Wai.ki'i:  said  he  should  be  pleased  to  present  to  the 
Society  the  sections  (eighteen  in  Dumber)  which  had  Keen 
prepared  for  examination  by  the  members  of  the  International 
.Medical  Congress  of  ls^l    by  Dr.  Gibbes,  and  to  which  Mr. 

I  Yd  Icy  had  referred  in  t  lie  COUrSS  of  his  paper.     The  members 

could  t hen  examine  t hem  at  their  leisure, and  form  their  own 

opinions  respecting  them. 

Mi:.  Momki  aaid  it  had  been  stated  that  evening tl 

Disease  never  affected    all  the  teeth.      With  reference  to  this 

point  he  would  mention  the  case  of  a  lady,  aged  thirty,  whom 

he  had  treated  for  this  disease    about  fifteen    year-    :c_   •        A  .  i 

her  teeth  were  Loose,  and  covered  with  hard  nodular  tartar 

from    the   crown   to  the   apex    of  the  root.      Various  remedial 

measures  were  tried,  but  proved  useless,  and  eventually  all 
her  teeth  had  to  be  ext racted. 

The    lY.r-ni  \  1    said   that   sonic   yean  ago,  when    Oil    a  visit 

to  the  States,  he  saw  Dr.  Biggs  cany  out   his  treatment  in  a 
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good  many  cases.  He  did  not  remove  the  edge  of  the  alveo- 
lus, for  this  was  already  gone  before  the  cases  came  under 
treatment,  but  he  gouged  out  and  scraped  away  all  the 
softened  bone  surrounding  the  affected  teeth.  His  treat- 
ment was  somewhat  severe,  but  its  immediate  effects  were 
certainly  very  good.  In  all  the  cases,  however,  which  he 
(Mr.  Tomes)  had  been  able  to  trace  out  afterwards,  the 
disease  had  recurred  and  ran  its  usual  course. 

The  question  with  reference  to  the  connection  of  tartar 
with  the  disease,  which  had  been  referred  to  by  several 
speakers  during  the  discussion,  received,  he  thought,  some 
elucidation  from  a  specimen  in  the  Museum.  On  looking  at 
this  it  would  be  seen  that  the  ring  of  hard  tartar  surrounded 
the  tooth  at  some  distance  from  the  edge  of  the  alveolus,  and 
that  the  surface  of  the  tooth  between  these  points  was  quite 
clean.  It  seemed  evident  from  this  that  the  tartar  could  not 
be  the  cause  of  the  absorption  of  the  bone. 

With  reference  to  what  had  been  said  about  the  premature 
loss  of  teeth  by  patients  suffering  from  locomotor  ataxy,  he 
could  only  say  that  in  two  cases  of  this  disease  which  had 
come  under  his  notice  the  teeth  were  in  a  perfectly  healthy 
state.  In  both  cases  the  disease  was  at  a  comparatively  early 
stage. 

Mb.  Hern  said  the  majority  of  those  who  had  taken  part 
in  the  discussion  appeared  to  agree  in  considering  that  Biggs' 
Disease  was  of  constitutional  origin,  and  he  thought  hardly 
enough  attention  had  been  paid  to  its  local  causes.  It  appeared 
to  him  that  a  good  deal  might  be  said  in  opposition  to  the 
theory  of  its  being  a  constitutional  disease.  In  the  first  place 
many  of  those  who  suffered  from  Pyorrlnea  Alveolaris  were  in 
what  might  lie  termed  vulgar  good  health.  Then  it  was  not 
unusual  to  find  a  single  tooth  affected  inthenpper  orlower  jaw, 
and  sometimes  only  a  single  root,  as  the  palatine  rooi  ol  an 
upper  molar, the  other  being  healthy.  The  way  in  which  the 
disease  spread  on  either  side  of  an  infected  centre  was  much 
more  suggesl  ive  of  a  local  than  of  a  general  origin.  The  effect 
of  local  remedies  also  served  to  strengthen  this  view,  and  the 
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fact  that  the  disease  could  be  checked,  if  not  cored,  by 
antiseptics.  Be  thought  thai  the  difficulty  in  effecting  ;i 
permanent  cure  arose  Prom  the  Eaci  thai  Bufficienl  attention 
was  not  paid  to  the  disease  in  its  early  stages.  The  following 
case,  he  considered,  told  in  favour  of  a  local  origin.  A 
patient  came  to  him  complaining  thai  a  tooth  in  the  upper 
jaw  was  very  tender.  Tin.-  <_mm  round  the  neck  of  the  tooth 
was  much  congested,  and  on  feeling  with  an  Instrument  he 
found  a  ring  of  characteristic  hard  nodular  tartar  hidden  by 
the  swollen  gum.  In  removing  this  he  came  npon  a  bristle 
of  a  tooth-brush,  and  this  had  evidently  been  the  cause  of  the 
trouble.  With  a  little  attention  the  part  .soon  returned  to  a 
heall  liy  condition. 

Dr.  Field  said  he  could  not  elucidate  the  pathology  of  the 

disease,  hut  should   he   glad    if    he    mighl   be   allowed  to  say  a 

few  words  with  regard  to  some  practical  points  in  connection 
with   it.     He  would   repeat  what   be  had  stated   before  the 
Society  not  long  since,  that   cases  of  genuine  B  ggs'  D 
were  comparatively  rare,  and  he  doubted  if  one  had 
cured.     He  knew  thai    I':-.  B  __-  and  others  asserted   thai 

they  had    cured    cases,  but    lie    himself    had    never    vet    seen  a 

patient  permanently  cured.  The  disease  was  invariably  con- 
nected with  a  depressed  state  of  the  nervous  system.  In 
several  of  the  cases  be  bad  seen  the  patient  was  Buffering 
from  Bright's  Disease,  and  one  was  suffering  from 
ataxy.  .Medical  and  dental  treatment  must  go  hand  in  hand. 
Locally  be  still  used  Dr.  Biggs'  instruments,  carefully  re- 
moving all  tartar  and  then  apply  ing  aromatic  BulphuHc 
The  gams  should  at  the  same  time  !><•  stimulated  by  rubbing 
and  by   massage   with   the  fingers.      By    these  mi 

results  could  be  obtained    tor   the    time,  and    the    ] 

the  disease  checked,  but  he  almost  despaired  of  obtaii 
permanent  cure. 

Db.  Geo.  Cunningham  thought  that  it"  Dr.  Field  would  make 
Further  inquiries  he  might  be  induced  to  modify  his  opinions. 
It  was  Dr.  Mills,  of  Brooklyn,  who  was  chiefly  instrumental 
in   getting  Dr.   Biggs'   name  attached   to    the   disease      lb 
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himself  suffered  from  it,  and  was  cured  by  Dr.  Riggs.  Dr. 
Riggs  was  a  very  modest  man,  and  no  reflections  could  be 
thrown  upon  him  for  the  use  which  had  been  made  of  his 
name. 

It  was  certainly  very  desirable  that  more  exact  knowledge 
should  be  obtained  with  reference  to  the  pathology  of  this 
disease,  and  he  would  suggest  that  if  dental  students  would 
examine  the  mouths  of  all  the  cases  brought  to  the  post-mortem 
room  they  would  be  sure  to  come  upon  examples  of  Riggs' 
disease,  and  might  obtain  sections  which  would  be  far  more 
reliable  than  any  which  could  be  got  from  animals. 

Mr.  Stoeee  Be xx kit  said  he  should  like  to  call  the  atten- 
tion of  members  to  the  fact  that  there  were  a  number  of 
very  interesting  specimens  of  premature  absorption  of  the 
alveoli  to  be  seen  in  the  Museum,  and  he  thought  that  if 
members  would  take  the  trouble  to  investigate  them  care- 
fully, they  might  add  a  good  deal  to  their  knowledge  of  the 
subject. 

Mr.  Pedley,  in  reply,  said  he  could  not  agree  with  Dr. 
Magitot  in  thinking  that  the  disease  was  contagious.  Ho 
had  never  heard  of  a  dentist  getting  it  from  a  patient,  and  as 
to  its  spreading  to  contiguous  teeth,  it  spread,  not  by  con- 
tagion, but  by  continuity  of  tissue.  As  to  the  germ  theory, 
this  had  been  frequently  suggested,  but  never  proved.  No 
doubt  there  was  an  abundance  of  germs  present,  but  it  could 
not  be  proved  that  any  of  these  were  specific.  In  the  dis- 
cussion which  took  plane  on  this  subject  at  the  International 
Medical  Congress  of  1881,  Dr.  Arkovy  announced  that  he  had 
discovered  and  cultivated  some  organisms  which  he  thought 
were  peculiar  to  this  disease,  but  these  observations  had 
never  been  confirmed,  and  Dr.  Arkovy  himself  did  not 
appear  to  have  thrown  any  further  light  on  the  subject. 

Dr.  Magitol  also  denied  that  syphilis  or  mercurial  treat- 
ment predisposed  to  Pyorrhoea  Alveolaris.  Me  (Mi-.  IVdley) 
could  only  say  that  this  did  not  accord  with  his  experience. 

So  far  as  his  limited  experience  enabled  him  to  judge,  he 
thoughl    \)r.  Hah-  White  was  righi  in  concluding  thai  there 
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was  no  direct  connection  between  Biggs'  Disease  and  Talus 
Dorsalis.  Certainly  in  the  cases  of  this  disease  which  In- 
had  examined  at  Guy's  Hospital  the  gums  were  quite 
healthy. 

He  was  not  surprised  to  hear  from  Mr.  Sutton  that  pat  tents 
who  suffered   from  osteo-arthritis  were  liable  to  suffer  also 
from  Pyorrhoea  Alveolaris;  it  only  confirmed  his  experience 
that   it  was  a  frequent  complication  of  all  chronic  die 
resulting  from  constitutional  debility. 

Mr.    F.    J.    Bennett    supported    the    ''catarrhal     tie 
Some  cases  of  congested  gum  margin  might  be  explained  in 
the  way  he  had  suggested,  but  his  theory  certainly  would  not 
account  for  the  course  and  symptoms  of  Pyorrhoea  Alveolaris. 

Dr.  Walker  had  kindly  offered  to  present  his  Beri< 
specimens  to  the  Society.  He  (Mr.  Pedley)  readily  ad- 
mitted that  several  of  these  were  valuable  and  instructive, 
but  he  objected  to  the  sections  taken  from  the  jaw  of  an  old 
dog  which  was  losing  its  teeth  being  regarded  as  typical  of 
Riggs'  Disease. 

He  could  not  quite  understand  the  grounds  on  which  Mr. 
Eutchinson  advocated  the  retention  of   the   name  "Riggs' 
Disease."     lie  gathered  that  Mr. Hutchinson wisht 
it  because  it  commemorated  a  method  of  treatment  which  was 
based  on  a  theory  which  was  now  known  to  be  incorrect, 
which  had  itself  proved  unsatisfactory  in  practice. 

He  congrat  idated  Dr.  Field  on  having  changed  his  oph 
since  1877,  and  come  round  t<>  what  be  believed  I  i  be  a  truer 
view  of  the  case. 

Dr.  Cunningham  had  alluded  to   what    he   said  was  "a 
genuine  case  of  Riggs1  Disease,"  but  as  there  was  no  defini- 
tion i  :  B  .-c  to  b  ■  obtained  it  was  impossible  I 
exactly   what    was   meant   by  "a  genuini   <  D 
attributed  the  disease  t"  the  effects  of  tartar,  and  his  treat- 
ment   was   intended  to  effect   its  removal.     There  wi 

doubt  that  the  treatment  did  do  good  for  a  time,  but  01 
the  removal  of  dibris,  and  to  deal  thus  ronghly  with  di- 
bone,  breaking  and  lacerating  it  with  instruments,  apj 
to  him  on  the  face  of  it  an  onwise  course  to  pun 
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Mr.  Tomes  had  referred  to  a  specimen  in  the  Muse  am 
which  showed  clearly  that  tartar  was  not  to  be  found  where 
the  destruction  of  bone  was  going  on  most  actively.  He 
(Mr.  Pedley)  had  alluded  to  this  in  his  paper,  and  he  had  no 
doubt  had  the  same  specimen  in  mind. 

Mr.  Hern  appeared  to  think  that  a  ring  of  hard  dark  tar- 
tar was  the  distinguishing  characteristic  of  Riggs'  Disease. 
What  then  would  he  call  the  cases  in  which  there  was  no 
tartar  to  be  found,  but  which  were  identical  in  every  other 
respect  ? 

The  President  then  proposed  a  vote  of  thanks  to  the  con- 
tributors of  Casual  Communications,  and  the  authors  of  the 
papers  read  during  the  evening,  and  announced  that  at  the 
next  meeting,  on  May  2nd,  a  paper  would  be  read  by  Mr. 
Hern  on  "  Cocaine  as  a  Local  Anaesthetic  in  Dental  Surgery." 

The  Society  then  adjourned. 


©bontolocjtcal  Society  of  (Sreat  Britain* 


ORDINARY   MONTHLY   MEETING. 

May  2nd,  1887. 
CHAS.    S.  TOMES,  F.R.S.,  President,   in  the  Chair. 


The  Minutes  of  the  previous  meeting  having  been  read  and 
confirmed, 

Mr.  Fred.  Arthur  Canton  signed  the  Obligation  Book,  and 
was  formally  admitted  to  membership  by  the  President. 

The  President  announced  that  Mr.  Harry  Baldwin, 
L.D.S.Eng.,  37,  Cavendish  Square,  W.,  had  been  duly  nomi- 
nated as  a  candidate  for  membership. 

The  following  candidates  were  then  balloted  for  and 
elected  members  of  the  Society,  viz. : — 

Messrs.  William   Bromfield   Paterson,   F.R.C.S.    and 
L.D.S.Eng.,    46,    Brook     Street,    Grosvenor 
Square,  as  a  Resident  Member  ;  and 
Alfred  Kendrick,  L.D.S.Eng.,  Bridge  House, 

Taunton  ;  and 
C.  A.  Hayman,  L.D.S.Eng., Belle  Vue,  Clevedon, 
Bristol,  as  Non-resident  Members. 
The  receipt  of  a  volume  of  Smithsonian  Reports  and  of 
the  Year  Book  of  Learned  Societies  for  1887  was  announced 
by  the  Librarian. 

Dr.  St.  Gkoi«;e  Klliott  showed  in   action  a  hot  air  engine 
made    by  Koerber,  of  Poland  Street.      Its  advantages   were 
VOL.    XIX. — VII.  P 
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thai  it  was  moderate  in  price,  took  up  little  room,  v. 
less  in  action,  and  did  not  give  oft  products  of  combusl 
On  the  other  hand  it    was  not    powerful  enough  foi 
laboratory  work,  and   consumed   rather  tnore    gas    than  an 
Otto  gas  engine — six  feet  an  huur  instead  of  four  feet.     But 
practitioners  who  only  wanted  a  machine  of  small  power  for 
running   the   dental   engine  would  find  this  one  very 
venient. 

Dr.  Elliott  added  that  he  was  sorry  to  say  he  had  received 
a   very   small   number  of    replies    in    answer  to    his   call    for 
papers,    &c,   for    the    International     Medical     Congresf 
Washington.       He   had    been    in  correspondence   with    Drs. 
Taft  and  Bogue,  and  had  made  efforts  to  p-t  a  fair  repr 
tation  for  this  country  on  the  executive  of  the  Section,  and 
he  hoped  with  success.     He  trusted  that  some  of  those  who 
could  not  attend  the  Congress  in  person  would  neverf 
send  papers  to  be  read  at  the  meetings. 

Dr.  Walker  showed  some  models  sent   by   Mr.  J.  Hum- 
phreys, of  Birmingham. 
Two  of  these  were  from  the  mouth  of  a  strong,  healthy 

man.  aired  t  went y-t  hive,  and  showed  an  extraordinary  amount 
of  erosion.  Many  of  the  teeth  wereworndown  to  the  level  of 
the  gum.  The  dentine  was  very  hard,  and  the  pulps  Com- 
pletely calcified.  The  patient  had  always  enjoyed 
health,  and  had  never  Buffered  anv  pain.  Dr.  Walk' 
marked  that  erosion  to  such  an  extent  at  >.i  early  an  age 
would  he  very  unusual,  and  he  thought  that  it  was  probably 
rather  a  case  of  attrition  than  of  tree-  erosion. 

Anothor  was  from    the   mouth   of   a    child    three  years  ..hi, 

and  showed  six  well-formed  incisors  in  the  upper  jaw.     The 

third    (girl,    aged    thirteen)    showed    a    supernumerary   right 
upper    lateral,    and    the    fourth    (girl,    aged    fifteen)    a    - 

numerary  left  upper  lateral.     The  two  hi-t  w<  i 

Mi:.  E.  Lloyd  Williams  showed  an  improved  form  of  hot 
air  Byringe,  designed   by  Mr.   Rown<  tarby,  and   ex- 

pn  BSed  his  belief  that  those  members  of  the  Society  who  had 

been  converted  to  the  consistent  use  of  hot  air  in  their  every- 
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day  practice  would  find  the  instrument  of  great  practical 
service.  The  current  of  air  was  produced  by  a  small  foot 
blower,  and  passed  through  a  coil  of  brass  tube  heated  by  a 
small  Bunsen  flame.  The  warm  air  was  conveyed  to  the 
back  of  the  mouth  by  a  bent  nozzle,  which,  however,  could 
be  detached  when  the  instrument  wras  used  for  cavities  in 
the  front  of  the  mouth.  Two  forms  of  the  syringe  were 
passed  round,  one  having  a  Bunsen  burner  attached,  whilst 
the  other  was  adapted  for  placing  on  an  ordinary  bracket 
annealing  burner  or  spirit  lamp.  A  good  working  tempera- 
ture could  be  obtained  in  a  little  less  than  a  minute,  and  was 
maintained  for  three  or  four  minutes;  it  was  readily  con- 
trolled by  regulating  the  flame.  The  syringe  was  exhibited 
in  working  order  at  the  close  of  the  meeting. 

Mr.  Boyd  Wallis  showed  a  model  of  the  upper  jaw  of  a 
boy  aged  eleven,  who  had  a  most  abnormally  large  central 
incisor. 

The  President  then  called  upon  Dr.  Geo.  Cunningham  to 
read  his  paper  on  "The  Physiological  Action  of  Cocaine." 
At  the  conclusion  of  which  Mr.  Heme  followed  with  one  on 
"  Cocaine  and  its  use  as  a  Local  Anaesthetic  in  Dental 
Surgery." 
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On  the  Physiological  Action  of  Cocaine  on  the  Lower 
Animals  and  Man,  and  its  Use  in  Dental  Surgery. 

By  George  Cunningham,  B.A.  (Cantab.),  D.M.D. 
(Harvard),  L.D.S.  (England). 

It  having  been  suggested  that  some  authoritative 
utterance  should  go  forth  from  this  Society  as  to 
the  value  and  use  of  cocaine  in  dental  practice, 
with  the  view  of  removing  the  suspended  judg- 
ment of  our  profession  on  a  matter  of  so  great 
importance,  I  need  have  no  hesitation  in  bringing 
before  you  certain  carefully  recorded  cases  in 
which  my  experience  in  the  use  of  the  drug  differs 
most  materially  from  that  already  laid  before  this 
Society.  As  for  some  time  past  I  have  been  en- 
deavouring to  investigate  the  matter  in  the  labora- 
tory as  well  as  in  private  practice,  and  as  the  series 
of  investigation  was  not  complete  when  [heard  the 
subject  was  to  be  brought  before  you  this  evening, 
I  must  claim  the  indulgence  of  the  members  of  this 
Society  for  a  certain  hastiness  of  preparation  in  my 
communication  on  so  important  a  subjeel  as  the 
Physiological  Action  of  Cocaine. 

With  regard  to  the  local  application  of  COCaine 
and  its  salts,  I  think  there  can  be  no  doubt  that 
it  has  established  for  itself  a  permanent  place  in 
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the  dental  pharmacopoeia,  though  it  has  failed  to 
fulfil  the  too  sanguine  anticipations  made  with 
regard  to  it  on  its  first  introduction.  Any  inci- 
dental allusions  to  local  applications  in  the  experi- 
ments or  cases  herein  recorded,  are  therefore 
comparatively  of  little  importance  except  in  so 
far  as  they  may  serve  to  throw  some  light  upon 
the  action  of  the  drug  by  injection  into  the  system. 

After  the  very  favourable  reports  on  the  use  of 
the  drug  by  injection  in  the  communications  of 
Messrs.  Hunt,  Brunt  on,  and  others,  I  felt  justified 
in  employing  it  in  private  practice.  With  what 
results  is  shown  in  the  table  later  on. 

Observations  on  Cold-blooded  Animals. — Experi- 
mental investigation  shows  that  cold-blooded 
animals  are  much  more  susceptible  than  warm- 
blooded animals  to  the  action  of  cocaine.  It  is 
important  to  note  its  effect  upon  the  heart,  the 
circulation,  and  the  nervous  system  as  affecting 
sensation  and  reflex  action. 

Several  experiments  which  I  have  made  on  the 
general  and  local  action  of  cocaine  on  the  frog 
need  not  be  detailed  here,  as  they  were  found  to 
agree  with  the  numerous  experiments  recorded  by 
other  investigators  (Von  Anrep,  Biggs,  Mays). 

Heart. — The  two  following  experiments  were 
made  to  ascertain  the  action  of  cocaine  upon  the 
heart,  which  is  fairly  shown  by  the  accompanying 
tracings. 


' 
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Experimenl  1. — Frog  pithed,  medium  size;  1  per 
cent,  solution  of  cocaine  hydrochlorate  applied. 
The  apex  of  the  ventricle  was  attached  to  the  lever 

recording  on  a  revolving  drum.  AsseeD  in  tracing 
(a)  Plate  1,  after  application  of  cocaine  solution 
at  (c),  the  pulsations  of  the  heart  became  firsl  Blower 
and  more  forcible,  and  then  the  force  of  the  pulsa- 
tions diminished.  Ultimately,  after  further  appli- 
cations of  cocaine  (ca  and  c3),  the  contractions 
became  very  feeble  and  slow  (c  and  d),  until 
arrested  in  diastole  (d).  The  time  trace  (e)  in- 
dicates seconds. 

Experiment   2. — Frog  curarised,  treated  as  in 
the  former  experiment.     A  lew  drops  of  a  1   per 
cent,  solution  were  placed  in  the  abdominal  cavity, 
producing    changes    in    the    heart-beat    similar    to 
those    iii    Exp.    1,    but    only   very   Blightly   marked. 
Hardly  any  more  perceptible  change  was  produced 
by  injecting  into   one  Leg  under  the  skin.     Very 
soon  after  local  application  to  the  hearl  the  effects 
appeared  more  strongly  marked:    slowing  of  the 
pulsations,  which  were  at  firsl  more  forcible  than 
originally,  then   both   force   and    rate   diminishing. 
In  this  case  an  irregularity  in  pulse-beal  v 
soon  followed  by  trigeminal  and  bigeminal  1  ■ 
then  slow  weak  beats,   until  the  complete  am  E 
the  heart  in  diastole  took  place. 

According  to  Von  Anrep  the  ventricle  is  first 
attacked,  while  the  auricle-  continue  to  contract 
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with  their  usual  rhythm,  but  they  also  are  weakened 
at  a  later  stage. 

The  characteristic  action  of  cocaine  on  the  heart 
of  the  frog  is  to  decrease  the  frequency  and  to 
increase  the  force,  followed  by  a  diminution  in  both 
the  force  and  frequency  of  the  pulsations,  with 
the  final  arrest  of  both  auricles  and  ventricles 
in  diastole, — not  in  systole,  as  in  the  case  of 
morphine,  digitaline,  caffeine,  and  other  drugs. 

This  characteristic  arrest  of  the  heart  may  be 
produced  by  maximal  or  continued  minimal  doses, 
as  shown  in  the  tracings  (a)  and  (b). 

According  to  Dr.  Mays,  of  Philadelphia,  another 
characteristic  of  cocaine  is  the  suddenness  with 
which  it  depresses  the  nervous  irritability  of  the 
heart. 

Blood  Vessels. — The  effect  of  cocaine  on  the  blood 
vessels  is  well  shown  in  the  following  detailed 
experiment. 

Experiment  3. — Frog  curarised  with  the  tongue  spread  out 
for  the  observation  of  the  blood  vessels  under  the  micros* 
cope  (micrometer  used  with  a  Zeiss  A  objective  and  Jlurl- 
nach  No.  3  eye-piece). 


I.  in 
4.42 


•1,  16 
4.47 


Artery  corresponds  to  (!  Bpaces,  rein  to  8. 

A  f<  u  drops  of  1%  solution  of  cocaine  hydrochlorate  injected 

into  the  dorsal  1\  mph  space. 
No  change  ;  circulation  good. 

i   C.c.    1%    solution    (cocaine)     injected.      Circulation    at    mice 
quicker  and  better  ;   some  capillaries  have  How   re-established 

II!     I   111    111. 


188      ON   THE   PHYSIOLOGICAL   ACTION    OF   COCAINE 
Experiment  3 — continued. 


r.M. 


4.48 
4.50 
4.51 
4.55 
4.57 
4.58 
5.0 

5.1 

5.3 


5.4 

5.5 

5.8 

5.10 

5.11 

5.11* 

5.12 

5.12* 


Vein  if  anything  wider,  bul  not  certain. 

No  change  in  calibre  of  vessels. 

i  c.c.  10%  solution  injected. 

No  change  in  vessels  or  circulation. 

1  c.c.  10  %  solution  injected. 

No  change  in  vessels  ;  circulation  slower. 

A  few  drops  of  1%  solution  applied  locally  to  the  tongue- 
artery  G,  vein  8. 

Artery  4,  vein  6 — narrowing  of  vessels  quite  marked  imme- 
diately after  application.     Circulation  slowing. 

Same  local  application  Pulsations  l'ceame  at  onee  apparent 
in  the  small  artery  ;  the  current  quite  slow  daring  the 
intervals  between  the  heart-beats  ;   artery  .">.  vein  7. 

Artery  4* ;  pulsations  slower  and  more  marked  in  artery  — 
none  in  vein. 

Artery  4,  vein   7;    no  change   in   circulation   between 
current  almost  at  B  standstill. 

Local  application  repeated.     No  change. 

Artery  5.     Local  application  of  10%  solution. 


Artery  4. 
Artery  3. 
Artery  3*. 
Artery    4. 
results. 


No  change  in  the  circulation. 
Local    application    repeated    with    exactly    sane 


This  experiment  clearly  shows  thai  in  this  case 
at  least  injection  even  of  a  large  dost-  did  not  affect 
the  calibre  of  the  vessels  of  the  tongue,  while  the 
local  application  even  of  a  weak  solution  imme- 
diately produced  a  marked  constriction  of  both 
arteries  and  veins  in  the  part,  but  more  especially 
of  the  former.  Von  Anrep  found  thai  injection 
causes  the  same  ell'ects  as  local  application,  viz., 
marked  constriction  of  the  vessels. 

Respiration. — Small  doses  (0-003-000~  gramme) 
increase  the  number  of  respirations,  while  at  first 
the  inspirations  are  deeper. 
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Stronger  closes  after  a  short  increase  of  respira- 
tions produce  a  decrease  with  a  great  difficulty 
of  breathing. 

Large  doses  (0*025  gramme  and  upwards)  cause 
a  slowing  and  paralysis  of  respiration  without  any 
preceding  increase. 

In  some  cases  (2  in  13),  after  a  medium  dose, 
a  short  arrest  of  respiration  was  observed.  A 
short  period  of  increased  rapidity  of  rhythm  of 
the  respirations,  their  depth  being  diminished, 
was  followed  by  an  arrest  for  several  seconds ; 
then  occurred  some  deep  inspirations,  which  again 
became  superficial  until  another  arrest  appeared. 
It  is  interesting  to  note  this  peculiar  effect 
on  the  respiration  in  the  frog,  as  it  is  exactly 
the  kind  of  respiratory  movements  we  find 
to  be  produced  in  many  of  our  observations  on 
man. 

Nervous  System  ;  Sensation  and  Reflex  Action. — 
For  our  present  purpose  it  is  unnecessary  to  enter 
into  a  detailed  account  of  the  action  of  cocaine 
on  the  nervous  system  of  the  frog.  Suffice  it  to 
say  that  both  Von  Anrep  and  Biggs  agree  in  their 
conclusions,  viz.:  1st,  that  small  doses  increase  the 
reflex  irritability  of  the  cord  for  a  short  time;  and 
2nd,  larger  doses  shorten  the  period  of  heightened 
reflexes  and  decidedly  diminish  reflex  action  dur- 
ing a  period  of  longer  duration,  or  may  lead  to 
a  complete  arrest  of  all  reflexes. 
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The  irritability  of  the  Bensory  fibres  is  heightened 
by  small  doses,  which,  however,  exert  no  influence 
on  the  motor  filaments.  By  Large  doses  the  Bensory 
filaments  are  almost  completely  paralysed,  and  the 
motor  filaments  are  greatly  diminished  in  irrita- 
bility, but  are  never  completely  paralysed. 

Several  experiments  on  ordinary  nerve  muscle 
preparations  were  unsatisfactory  owing  to  the 
torpid  state  which  frogs  exhibited  at  the  time 
(March). 

The  line  of  investigation  was  interrupted  early 
in  April  by  the  discovery  of  how  completely  the 
experimental  work  on  the  frog  has  been  done  by 
Dr.  Biggs,  of  New  York  (see  "Journal  of  the 
American  Medical  Association,"  Chicago,  L885, 
IV,  57-62),  and  of  the  very  extensive  Beriea  of 
experiments  on  frogs  and  warm-blooded  animals 
performed  by  Yon  Anrep,  as  far  bark  a-  L878— 9. 

Observations   on     Warm-blooded    Animals. — The 

investigations  of  the  latter  extended  over  a  con- 

■ 

sidcrable  time,  and  included  observations  on  a  large 
Qumber  of  rabbits,  dogs,  fat-,  and  pigeons. 

With  doses  proportional  to  the  weighl  of  the 
animal,  a  very  varying  Bensibility  to  the  action  of 
cocaine  was  observed.  Dogs  Bhow  greater  Bensi- 
bility than  ral)l>its.  while  cats  are  even  more 
susceptible,  and  pigeons  Less  -  . 

A  short  account  of  the  most  Characteristic 
changes  in  the  dog.  described  by  Von  Anrep,  will 
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enable  us  to  better  understand  the  effects  produced 
on  the  human  subject,  which  do  not  yet  seem  to 
have  received  the  consideration  they  deserve. 

Dogs  (eight  experiments). — Even  doses  of  O005 
gram  per  kilogram  give  rise  to  slight  toxic  pheno- 
mena. The  dog  becomes  restless  and  excited,  and 
keeps  running  about  and  barking.  The  pupil  is 
dilated.  All  these  symptoms  are  of  short  duration, 
and  vanish  completely  in  half-an-hour. 

Passing  over  the  effects  of  intermediate  doses, 
characterised  by  a  longer  period  of  seemingly 
pleasurable  excitement,  it  is  found  that  with  doses 
of  001 5  gram  per  kilogram  immediate  toxic  effects 
are  produced.  The  whole  aspect  of  the  dog  is 
suddenly  and  visibly  altered.  It  remains  standing 
on  one  spot  in  apparent  anxiety.  It  seems  no 
longer  able  to  recognise  the  persons  around ;  it 
becomes  restless  and  trembles  violently.  Continual 
pendulous  movements  of  the  head  from  right  to 
left  ensue  and  increase  in  intensity,  as  also  do  I  lie 
tremors  of  the  whole  body.  Inspiration  is  strongly 
accelerated,  the  pupils  are  dilated,  the  skin  is  quite 
hot,  and  the  mucous  membrane  of  the  mouth  dry. 
This  condition  lasts  from  fifteen  to  twenty  minutes, 
when  it  suddenly  changes  to  a  state  of  pleasurable 
excitement,  during  which  the  animal  runs  about 
and  wags  his  tail.  This  stage  lasts  from  ten  to 
twenty  minutes,  when  a  further  change  takes  place. 
Hie   animal   seems   rooted   to  one   spot,   and   when 
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called  upon,  despite  his  apparent    willingness    Lo 
obey,  appears  unable  to  answer  the  call. 

These  phenomena  last  from  three  to  four  hours, 
when  the  dog  gradually  becomes  quieter,  its  respira- 
tion normal,  the  raised  temperature  of  the  skin  falls, 
though  a  little  fatigue  and  sleepiness  still  remain. 

A  larger  dose,  O02  gram  per  kilogram,  produces 
more  intense  symptoms  of  a  similar  kind.  ( )f  these 
we  need  only  note  the  loss  of  equilibrium  and  of 
power  over  the  muscles  of  his  limbs,  and  the 
laboured  breathing.  In  twenty  to  thirty  minutes 
after  injection,  violent  convulsions,  prolonged 
swimming-like  movements  of  the  hind  legs,  opis- 
thotonos, irregular  respiration,  loss  of  conscious- 
ness, are  all  present  and  lasl  about  an  hour,  when 
the  usual  fitful  signs  of  recovery  begiu  to  appear. 
Dejection,  sleepiness,  want  of  appetite,  and  indif- 
ference to  everything  mark  the  final  stag1-  of 
recovery.  Dogs  are  found  to  vary  in  the  deg 
of  their  susceptibility  to  the  effects  of  cocaine. 

A  few  remarks  on  the  action  of  cocaine  upon 
some  individual  organs  and  functions  merit  our 
consideration. 

1.  The  llnti't  and  Spinal  Cord.  -From  observa- 
tions of  the  general  phenomena  in  all  animals,  we 
have  experimental  proof  that  the  action  of  cocaine 
is  especially  directed  upon  the  nervous  system, 
and  produces  great  changes  in  psychical  functions 
and  manifestations.      The  heightened  reflexes,  the 
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enormous  accelerations  of  the  respiration,  and  of 
the  heart  activity,  the  pendulous  movements  of  the 
head,  the  swimming  motions  of  the  extremities,  the 
difficulty  to  retain  the  equilibrium,  the  lack  of 
co-ordination,  the  convulsions,  and  the  irregular 
spontaneous  muscular  contractions,  all  prove  that 
the  cerebellum,  the  medulla,  and  the  spinal  cord  are 
all  more  or  less  affected  by  cocaine.  Experiments  in 
which  the  spinal  cord  was  severed,  show  that  the 
convulsions  are  instantly  suppressed  by  section  of 
the  cord  at  the  level  of  the  medulla  oblongata,  and 
are  not  produced  at  all  by  cocaine  injections  after 
section.  Section  at  the  sixth  dorsal  vertebra  sup- 
presses only  the  convulsions  in  the  posterior,  and 
not  those  in  the  anterior  extremities. 

It  is  evident,  therefore,  that  cocaine  has  a  distinct 
action  on  the  brain.  That  the  spinal  cord  itself 
is  influenced  is  shown  by  the  fact  that  after  section 
its  reflex  action  is  increased. 

2.  Respiration. — In  dogs  small  doses  produce 
acceleration  of  the  respiration ;  while  medium 
doses  quickly  lead  to  a  very  great  acceleration 
interrupted  by  brief  periods  of  cessation.  After 
each  cessation  the  animal  inspires  deeply  and 
slowly,  then  more  and  more  swiftly  and  super- 
ficially until  another  period  of  cessation  occurs. 
Large  doses,  all  it  a  period  of  acceleration,  lead 
to  a  serious  dyspnoea,  or  even  to  complete  arresl 
of  respiration. 
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Death  from  cocaine  in  warm-blooded  animals 
occurs  by  paralysis  of  the  respiration. 

3.  Heart  (eight  experiments.  Von  Aurep). — 
Small  doses  do  not  affect  the  heart  ;  medium  doses 
cause  a  stroim  acceleration  of  the  heart  contrac- 
tions.  In  dogs  the  pulse  may  be  three  times  the 
normal,  though  the  normal  form  of  the  curve  is 
unaltered  and  the  beats  are  qoI  weakened. 

Large  doses  result  in  a  slowing  of  the  pulse, 
and  of  the  contractions  of  the  heart.  Complete 
cessation  does  not  occur,  the  heart  still  continuing 
to  beat  even  after  arrest  of  the  respiration. 

The  inhibitory  action  of  the  vagus  on  stimula- 
tion of  the  nerve  in  the  neck  is  lowered  by  small 
and  completely  paralysed  by  medium  doa 

4.  Blood  Pressure. — The  changes  produced  in 
the  blood  pressure  belong  to  the  mosl  important 
phenomena  produced   by  cocaine.      .Medium   i 

are   followed  by   a  very    considerable  increas 
blood  pressure;  and  large  doses,  after  a  temporary 

increase,  by  a  rapid  fall  almost  to  the  /ero  point 
of  the  blood  pressure. 

5.  Peristaltic  motions  inth  Intestines. — Adopting 

Etossbach's  method  iA'  examination  of  the  abdo- 
minal cavity.  Von  Aurep  observed  that  medium 
doses  provoke  intense  movements  of  the  BmaU 
intestines,  and  also  increase  those  of  the  Large 
intestines. 

By  contraction  of  the  blood  vessels  the  intestines 
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become  pale  and  energetically  peristaltic  for  some 
five  to  ten  minutes,  after  which  the  vessels  dilate 
and  the  peristalsis  becomes  weak  or  ceases  com- 
pletely. 

Large  doses  intensify  this  action,  while  the  ves- 
sels become  gorged  with  venous  coloured  blood. 

6.  The  Pupil. — In  all  warm-blooded  animals, 
without  exception,  mydriasis  was  observed  as  the 
result  both  of  local  application  and  of  adminis- 
tration by  injection. 

The  dilatation  of  the  pupil  may  last  from  one 
hour  to  two  days,  according  to  the  dose,  and  is 
one  of  the  last  symptoms  to  disappear. 

7.  Salivary  Secretion. — Contrary  to  previous 
observers,  who  ascribed  the  production  of  an 
increase  in  the  mucous  secretion,  Von  Anrep  in- 
variably noticed  a  decrease  or  drying  up  of  the 
same,  though  it  did  not  last  long.  He  describes 
it  as  similar  to  that  produced  by  administration 
of  atropin.  From  several  observations  on  man,  it 
is  cmite  certain  that  a  cessation  of  the  salivary 
secretion  frequently,  if  not  constantly,  follows  the 
injection  of  even  a  small  dose  of  cocaine  ;  therefore 
it  may  seem  to  act  by  paralysis  of  the  secretory 
nerves,  as  atropin  does.  It  might,  however, 
possibly  lie  due  to  its  known  power  of  constricting 
the  calibre  of  the  blood  vessels. 

()l>s<>rra  turns  on  Man. — Having  prepared  our- 
selves by  this  description  of  the    principal   toxic 
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effects  of  cocaine  on  the  lower  animals,  I  shall  now 
ask  your  earnest  consideration  for  a  series  of  c 
showing  the  action  on  man,  and  the  frequency  of 
disagreeable,  if  not  injurious,  toxic  symptoms.  My 
record  differs  so  materially  from  the  experience  of 
those  dental  practitioners  who  have  so  warmly  advo- 
cated the  use  of  cocaine  by  injection,  and  from  the 
recorded  results  of  M.  Yiau,  thai  I  musl  exclude 
the  purity  of  the  drug  from  cavil  by  saying  thai 
the  preparation  used  was  the  now  familar  1  grain 
tubes  of  cocaine  hydrochlorate,  Bold  at  the  dental 
depots,  and  except  in  the  firsl  few  cases  the  solu- 
tion was  freshly  made  each  time  with  distilled 
water. 

In  each  case  a  local  application  of  a  20  per  cent, 
solution  was  made  to  the  gum  to  relieve  the  Blight 
pain  of  inserting  the  point  of  the  Byrii  s 

From  the  very  firsl  1  recorded  the  effects  on 
the  pulse,  simply  with  a  view  of  detennining  the 
Changes  in  its  character,  and  if  possible  to  find  an 
indication  as  to  the  besl  momenl  for  operation. 

In  June  last  I  was  fortunate  enough  to  ink 
a  very  nervous  and  apprehensive  patient  for  whom 
1  had  several  operations  <>t'  a  painful  nature  to 
perform,  lie  is  a  well-known  scientific  chemist, 
and  experienced  and  careful  observer,  as  his  notes 
on  his  experiences  Bhow,  and  1  cannol  do  better 
than  give  you  these  in  his  own  words. 

Case  L— Extraction  ofTo&th.-    June  19th,  1S86. 
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Quantity  of  cocaine  injected,  about  1J  grains. 
"Immediately  after  injection  of  the  cocaine  I  felt 
very  slightly  faint  and  giddy;  this  soon  passed  off, 
and  was  succeeded  by  a  slight  numbness  in  the 
arms  and  hands,  and  a  more  marked  numbness 
in  the  jaw.  After  a  time,  perhaps  five  to  eight 
minutes,  a  difficulty  in  swallowing  saliva  was  ex- 
perienced ;  this  continued  until  after  the  extraction 
had  been  made ;  a  very  feebly  marked  uneasiness 
in  the  region  of  the  heart  was  felt.  I  had  no 
inclination  to  drowsiness ;  on  the  contrary  I  had 
a  most  lively  interest  in  the  procedure,  and  was 
perfectly,  even  vividly,  conscious  of  everything 
around  me.  A  decided  tendency  to  talk  about 
the  operation  manifested  itself.  I  almost  regarded 
myself  as  some  one  else,  on  whom  an  interesting 
experiment  was  being  performed,  and  I  felt  pleased 
to  be  present  at  the  operation.  When  it  was  pro- 
posed to  take  out  two  stumps  on  the  other  side  of 
the  jaw  without  cocaine  injection,  for  a  moment  I 
hesitated,  but  my  anxiety  to  compare  the  pains  of 
the  two  operations  very  quickly  induced  me  to 
regard  this  part  of  the  experiment  with  considerable 
interest. 

"About  ten  minutes  after  the  injection  the  pulse 
was  about  90  to  93  ;  two-and-a-half  hours  alter  the 
operation  it  was  90;  four  hours  after  the  operation 
it  was  75;  my  pulse  is  normally  about  72  to  7  I. 

"I  had  almost  no  abnormal  sensation  of  any  kind 

VOL.    XIX. — VII.  Q 
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after  the  operation,  perhaps  a  very  Blight  sickness 
for  a  few  moments,  and  a  disinclination  to  eat  (the 
operation  was  performed  about  1.20,  and  1  had 
had  no  food  since  9  o'clock). 

"  The  operation  was  not  painless,  bill  the  pain  was 
small  and  decidedly  less  than  that  fell  when  the 
two  stumps  on  the  other  side  of  the  jaw  were 
extracted.  The  pain  was  very  local,  no  shock  or 
wrench  to  the  whole  system  was  felt." 

"Case  II. — Nerve  destroyed. — June  24th,  1886. 
Quantity  of  cocaine  injected,  al tout  1  grain.  The 
injection  was  almost  immediately  followed  by  Blight 
drowsiness;  after  two  or  three  minutes  this  gave 
place  to  vivid  consciousness  of  all  surroundings 
and  a  feeling  of  great  interest  in  the  operation. 
About  eight  minutes  after  the  injection  the  pulse 
was  9G.  I\o  after  effects  o'i  any  kind  were  expe- 
rienced, no  difficulty  in  swallowing  saliva,  little  or 
no  numbness  in  the  jaw;  the  slightly  excited  state 
wore  off,  and  in  the  course  of  about  an  hour  every- 
thing seemed  to  be  normal ;  unfortunately  the  pulse 
was  not  observed  after  the  operation.  The  opera- 
tion was  almosl  absolutely  painless. 

"  Case  III. — Stopping  Sensitivt  T<  >  th.  Sat  unlay, 
June  26th,  L886.  Quantity  of  cocaine  inje< 
about  1  grain.  Symptoms  exactly  as  described  on 
Thursday,  also  sense  of  security,  of  conviction  that 
no  great  pain  would  be  felt,  was  marked.  Bight 
minutes  after  injection   pulse  was  96;    ten  minutes 
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after,  102 ;  forty  minutes  after,  still  102 ;  sixty 
minutes  after,  about  100  (operation  lasted  about 
sixty  minutes).  One-and-a-half  hours  after  injec- 
tion, pulse  was  86  ;  two  hours  after,  still  86  ;  three 
hours  after,  73. 

"  No  loss  of  appetite  or  feeling  of  sickness  was 
felt  to-day  or  on  Thursday. 

"  Case  IV. — Fixing  Pivot  Teeth. — Saturday,  July 
10 th,  1886.  Injection  was  made  after  one  tooth 
had  been  fixed,  the  operation  having  lasted  about 
one  hour.     Pulse  before  the  injection,  85. 

"Immediately  after  the  injection  I  felt  a  very  slight, 
almost  inappreciable  faintness  :  no  numbness  in  the 
jaw,  or  difficulty  in  swallowing  saliva.  The  slight 
faintness  quickly  disappeared ;  eight  minutes  after 
the  injection  the  pulse  was  83  to  84  ;  ten  minutes 
after,  82  to  83.  As  I  was  experiencing  none  of  the 
effects  which  had  formerly  followed  after  the  injec- 
tion of  cocaine  I  be^an  to  think  that  enough  had 
not  been  given,  or  that  the  liquid  had  not  pene- 
trated the  tissues  properly.  Dr.  Cunningham  had 
left  the  room,  so  that  I  could  not  ask  him  anything 
about  the  quantity  injected.  Fifteen  minutes  after 
injection  the  pulse  was  82  to  83,  all  abnormal 
sensations  were  absolutely  non-existent,  but  the 
pain  caused  by  the  injection-syringe  was  very 
perceptible.  I  now  began  to  suspecl  thai  Dr. 
Cunningham  had  not  injected  any  cocaine.  When 
he  returned,  twenty  minutes  after   the  injection, 

Q  2 
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and  asked  me  how  I  felt,  my  suspicions  were  con- 
firmed.    No  cocaine,  only  water,  had  been  injected. 

"  I  had  not  the  slightest  notion  or  suspicion  al  tin- 
time  of  the  injection  that  cocaine  was  not  being 
used." 

"Case  V. — Fixing  Pivot  Teeth. — Saturday,  July 
10th,  1886.  Quantity  of  cocaine  injected,  about 
1  grain.  Pulse  before  injection  was  82  to  83. 
Immediately  after  the  injection  slighl  drowsiness 
and  faintness  were  felt.  The  faintness  incr< 
and  was  more  marked  than  on  any  former  occa- 
sion. Eight  minutes  after  injection  pulse  was  85; 
about  ten  minutes  after  injection  faintness  began 
to  pass  away,  and  was  succeeded  by  the  usual 
vivid  consciousness,  great  interest  in  the  operation, 
and  feeling  of  security.  Twelve  minutes  after  in- 
jection the  pulse  was  1(|7.  the  jaw  fell  slightly 
numbed,  and  there  was  Borne  difficulty  in  swallow- 
ing saliva.  Forty  minutes  after  the  injection  the 
pulse  w:is  LOO,  one-and-a-half  hours  after,  92 ;  two- 
and-a-half  hours  after,  86;  three  hours  after,  75. 
A  swelling  was  produced  in  the  upper  lip:  this 
had  subsided  about  three  hours  after  the  operation. 
In  less  than  an  hour  after  the  operation  all  my 
sensations    were     normal;     there    was    no    loss    of 

appetite,  or  indeed  any  appreciable  after  •  I 

any  kind.    Fixing  the  teeth  was  performed  without 
any  pain. 

"Conclusions.     1'  seems  to  me  thai  after  cocaine 
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injection,  two  periods  are  to  be  noticed.  The  first 
extends,  in  my  case  with  an  injection  of  about  In- 
grains, through  an  interval  of  some  five  to  eight 
minutes ;  the  pulse  is  only  slightly  quicker  than 
usual,  there  is  a  feeling  of  slight  drowsiness  and 
faintness.  The  beginning  of  the  second  period  is 
marked  by  the  disappearance  of  drowsiness  and 
faintness,  and  by  a  great  increase  in  the  rate  of  the 
pulse,  then  follows  a  feeling  of  vivid  interest  in  the 
proceedings,  great  mental  clearness,  and  a  sense 
of  security  from  pain.  The  second  period  lasts,  in 
my  case,  for  something  like  an  hour ;  after  that  I 
have  returned  to  my  normal  state,  except  that  the 
pulse  is  still  quick ;  the  pulse  does  not  become 
normal  until  about  three  hours  after  the  injection." 

I  trust  you  will  absolve  as  readily  as  did  the 
patient,  the  deception  practised  in  Case  No.  4. 
After  the  remarks  of  Mr.  Smith  Turner,  in  a  dis- 
cussion on  cocaine  in  the  Casual  Communications 
exactly  a  year  ago,  I  felt  that  some  such  experi- 
ment was  necessary  to  prove  that  the  results  were 
not  obtained  merely  "by  working  on  the  imagina- 
tion." 

Even  in  this  apparently  successful  subject,  the 
toxic  phenomena  were  well  marked,  but  not  in- 
tense, and  included  raininess  and  giddiness,  numb- 
ness in  the  extremities,  difficult]  in  swallowing, 
uneasiness  in  the  precordial  region,  marked 
loquacity,   and    a    considerably   accelerated   pulse, 
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with  the  after  effects  of  nausea  and  a  disinclination 
to  eat  on  the  first  occasion. 

The  only  other  detailed  cases  with  which  I  Bhall 
trouble  you  are  an  extremely  interesting  series  of 
observations  on  a  patient,  an  active  dental  practi- 
tioner, familiar  with  the  action  of  the  drug,  and 
who,  after  the  first  disagreeable,  if  not  serious 
effects  of  the  first  administration,  courageously 
volunteered  to  undergo  a  second  administration 
with  a  view  of  ascertaining  how  much  the  suscep- 
tibility of  the  same  individual  may  vary  at  different 
times,  or  how  far  the  individual  affected  by  Berious 
symptoms  may  tolerate  a  further  exhibition  of  the 
drug. 

In  a  previous  case  (No.  14), where  the  symptoms 
had  been  much  more  serious,  I  was  prevented  em- 
ploying it  a  second  time  by  the  express  disapproval 
of  two  medical  men  who  saw  the  patient,  despite 
the  desire  of  the  latter  to  take  ii  again.  Our 
confrere,  knowing  all  this,  is  all  the  more  to  be 
complimented  on  his  determination  and  courage  in 
offering  himself  lor  experiment. 

Case  23.— T.  /•'..  .March  Uth.  L887.  -After  sub- 
mucous administration  of  one  grain  of  cocaine 
hydrochlorate  on  the  outer  side  of  the  right 
ramus  ^(  the  lower  jaw.  there  soon  appeared 
symptoms  of  a  general  nature,  evidently  due  to 
tin-  systemic  absorption  of  the  drug.  The  patient 
is  a  well-developed,  muscular  young  man,  with  no 
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constitutional  or  hereditary  tendencies  of  a  marked 
character,  and  to  whom  the  drug  was  administered 
to  relieve  inflammation  of  the  root  of  right  lower 
bicuspid,  with  subsequent  swelling  of  the  corre- 
sponding cheek. 

In  the  course  of  a  minute  or  so  the  facial  ex- 
pression changed  from  a  quiet  state  to  a  fixed 
staring,  with  widely  dilated  pupils,  as  if  some  danger 
was  impending.  In  five  minutes  the  acute  pain  in 
the  part  had  entirely  disappeared,  so  much  so  that 
the  patient  was  able  to  close  his  jaws  vigorously, 
despite  the  inflamed  periosteum.  In  eight  minutes 
there  occurred  a  feeling  of  weakness  which  I  was 
unable  to  define  precisely.  It  was  complained  of 
in  the  precordial  region,  and  became  so  great  that 
the  patient  cried  out,  "Oh  my  heart!"  at  the  same 
time  placing  his  right  hand  over  the  precordial 
region.  He  complained  of  great  dryness  of  the 
mouth  and  difficulty  in  swallowing,  which  was  seen 
to  be  due  to  an  arrest  of  the  salivary  secretion. 
The  usual  loquacity  was  especially  noticeable  in 
this  usually  remarkably  quiet  individual.  The 
loquacity  increased  till  it  soon  reached  its  maxi- 
mum, when  the  movements  of  articulation  began 
to  fail  and  an  indistinctness  arose  in  his  speech. 
During  this  very  loquacious  period  it  became  quite 
evident  that  his  articulatory  movements  could  not 
keep  pace  with  the  production  of  ideas.  This 
passed    oil'  rapidly  and   Avas   replaced    by   silence, 
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with  no  desire  to  express  his  own  ideas  and  views, 
if  he  had  any.  The  staring,  somewhal  wild  ex- 
pression still  persisted.  On  being  asked  questions 
he  evidently  did  not  care  to  be  troubled,  and 
answered  in  the  shortest  way  possible.  Marked 
intolerance  of  light  now  came  on,  which,  how- 
ever, had  existed  to  a  certain  degree  from  the 
beginning.  A  drvness  of  the  month  and  fauces 
was  complained  of,  but  he  had  arrived  at  a  Btage 
when  he  did  not  care  either  for  himself  or  his 
surroundings,  and  preferred  to  be  left  alone  in 
his  drowsy  state.  He  was  now  placed  in  the  re- 
cumbent from  the  sitting  posture.  On  first  being 
placed  on  the  sofa  he  had  an  attack  of  restlessness 
which  he  was  so  unable  to  control  thai  he  rolled 
oil".  Then  the  respiration  became  more  irregular 
and  laboured  for  a  time;  while  in  seventeen 
minutes  the  patient  complained  of  tingli]  .  - 
tions  in  his  fingers.  He  had  alternate  Loquacious 
and  silent  (its.     In  twenty-four  minutes  the  tiiiLrlini: 

sensations  ceased.  After  which  he  became  more 
drowsy  and  resented  being  asked  any  questions  or 
troubled  in  any  way,  with  very  marked  intolerance 

of  light*— in  fact,  so  much  bo  that  he  expressed  a 
desire  to  pul  down  the  gas  or  have  something  over 
his  eyes.  In  forty-five  minutes  he  complained  of 
a  very  uncomfortable  sensation  of  depression  and 
heaviness  in  the  abdomen,  lie  also  felt  thai  lie 
would   like   to   tell   ns    a   greal    deal  about   his   ex- 
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periences,  but  try  as  he  would  lie  was  unable  to 
do  so.  After  remaining  in  this  state  some  little 
time  he  passed  into  another  state,  characterised  by 
great  personal  confidence  in  being  able  to  do  this 
or  that  and  by  his  brightening  up  a  little.  His 
expression  now  was  somewhat  dull,  stupid,  and 
vague,  and  on  getting  up  he  did  not  seem  to  be 
well  able  to  co-ordinate  his  muscular  movements. 

At  this  time  he  was  shown  various  articles  in 
the  room,  together  with  some  coins,  and  although 
he  recognised  them  he  was  considerably  puzzled 
to  give  the  name,  at  first  giving  the  wrong  name, 
then  it  took  him  a  long  time  to  give  the  right  one ; 
this  soon  passed  off.  At  the  end  of  this  stage  he 
could  easily  write  his  own  name  without  any  diffi- 
culty. Now,  almost  three  hours  after  injection,  he 
only  managed  to  walk  home,  half  a  mile,  with  help. 
He  remained  quiet  the  rest  of  the  evening,  and 
had  no  desire  to  take  food,  although  he  had  not 
had  anything  since  lunch,  1  p.m.,  that  is,  after  a 
fast  of  seven-and-a-half  hours. 

Case  24.— T.  F.—10  and  later  5  minims,  10 
per  cent,  solution,  cocaine  hydrochlorate  for  ex- 
traction and  replantation  of  left  lower  second 
molar. 
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6.25 

84 

6.80 
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Injection. 

Paleness  of  faro. 

Constant  swallowing.     Deep  in^piratii.n.    False  weaker. 

Intestinal  movements  complained  of. 

Pupils  slightly  dilated—  respiral  ion  Dormal — pulse  a 
but  regular.     Loquacitj  firel  noticed. 

Pupils    moderately   dilated — difficulty    in    articulation. 
Tremors   well   marked.     Spontaneous   moTemi 
limbs,  especially  of  left  leg. 

General  restlessness.     Conscious  of  oppression  in  respi- 
ration.    (Patient   wanted  collar  loosened   which   was 
already  quite  loose,  therefore  no  necessity  !•■  undo  it.) 
Difficulty   in    finding  words  to   express,  but   n 
articulation.     Pupils  more  dilated. 

Part  of  gum  injected  sensitive  to  touch.  Deep  inspira- 
tor} movements  at  intervals,  with  intervening  quiet 
periods  of  respiration. 

Pulse  still  weak  and  rapid. 

Feels  verv  tired — deep  inspirations  goii  - 

Deep  inspirations  mure  pronounced — pulse  -weak. 

Sensation  complete  in  pari  injected. 

Patient  beginning  t<>  become  quiet — somewhat  d 

•with  fixed  expression. 
Drowsy— entire  1"--  of  interest  in  his  Burroundii  . 
Pupils  slighth  Miuiller.     Pols  apid,  and  a  little 

stron-.  r. 
No  desire  to  answer  questions. 
Inspiratory    movements    nol    n    pronounced — n 

dr\  He--  of  mouth. 
Pulse  as  before  injection — nol  quil 

ii.--   of  extremities.      Expression  normal.      Palidity 

disappeared.     Patient    fell   quite  right,  only  slightly 

fatigued. 

Patient  says  that  doling  the  last  ten  minutes  he  had 

a   large  number  ot  ideas  with  s  great  desi 

them,  but  could  not  do  so. 

1'ait^  where  injection  was  made  hypersensitive. 
Half  grain  of  cocaine  administered  at  the  special  n 

of  t  he  patient. 

Characteristic  respiration— pale.       ."-'a'  -.>n  as 

before,  onlj  in  a  slighter  d< 

Tooth  replanted. 

Pain  \er\  marked  on  pressing  replanted  tooth. 
Two  cups  of  tea  administered  with  distinct 

turn  of  loquaciti  and  great  desire  to  impress  uj>oii  us 

the  inutility  and   inadv  i.-al>ilit  \  of  u-.-  mjev- 

tions  in  dental  pr.i.t  i.  . 
Patient  walked  home  entirely  without   help  • 

— quite  a  contrast  to  the  previous  oreasions.      I 

deSirOUS  '^  eating. 
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P.M. 

PULSE. 

8.0 

1 
•• 

8.45 

.. 

9.0 

9.15 

Dinner — but  did  not  eat  much.     Replanted  tooth  did 

not  hurt  him  much. 
Patient  rose  from  the  table — became  drowsy,  then  cross 

and  disagreeable — lay  staring  in  a  limp  condition  on 

the  sofa,  oblivious  and  indifferent  to  his  surroundings. 

Although  an  inveterate  smoker  he  could  not  be  induced 

to  try  a  smoke. 
Tea  administered,  with  marked  beneficial  effect,  which 

soon  banished  a  troublesome  headache. 
Patient  smoked  a  cigarette  with  pleasure. 

The  patient  passed  a  somewhat  sleepless  night,   and 
was  greatly  depressed  all  the  next  day. 


These  two  cases  have  been  fully  reported,  not 
because  they  happened  to  present  the  most  serious 
phenomena  coming  under  my  observation,  for  you 
will  see  from  a  reference  to  the  Tabulated  Eecord 
of  Cases  that  Kb.  14  was  much  more  grave,  but 
because  the  patient  allowed  us  to  treat  him  as  the 
subject  of  a  physiological  experiment. 

Tabulation. — The  Tabulated  Record  of  Cases  I 
now  present  has  some  features  which  I  think 
cannot  fail  to  arrest  your  attention,  especially  that 
of  those  who  are  desirous  that  this  Society  should 
give  a  decision  approving  of  the  administration  of 
cocaine  by  injection.  A  careful  perusal  of  that 
table  will  be  more  eloquent  than  any  words  of 
mine,  therefore  my  remarks  on  these  observations 
shall  be  as  brief  as  possible. 

Condition  of  Patients. — The  omission  of  a  column 
for  "temperament"  may  be  remarked.  The  un- 
trustworthiness  of  a  diagnosis  of  this  kind  by  a 
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specialist    such    as    a   denial    practitioner    would 
render  it  of  little  or  no  value. 

All  the  patients,  with  the  exception  of  two,  were 
strong,  healthy  young  adults,  or  men  in  the  prime 
of  life.  Of  these  two  exceptions,  the  one3  Case  L2, 
is  a  confirmed  invalid;  the  other,  Ca>es  '.'-1  1.  was 
not  allowed  by  her  medical  attendant  to  take 
nitrous  oxide,  ether,  or  chloroform,  on  account  of 
her  bad  state  of  health,  yet,  contrary  to  what  might 
have  been  expected,  the  constitutional  symptoms 
were  in  these  cases  the  least  noticeable  or  serious 
of  all  those  observed. 

The  nervousness  of  the  patient  seems  to  be  no 
indication  that  the  effects  of  the  drug  will  be 
either  more  marked  or  slighter  than  in  ordinary 
cases.  Case  14,  in  which  the  toxic  effects  were 
most  marked,  is  that  of  an  extremely  aervous  man, 
and  may  be  contrasted  with  the  stolid  temperament 
of  the  subject  of  I  'ases  23  and  2  1.  where  the  effects 
were,  indeed,  sufficiently  Berious.  The  Bubja 
Cases  9-11,  and  1-5,  were  both  extremely  nervous 
individuals,  and  yet  gave  perhaps  the  most,  indeed 
almost  the  only  really  successful  results. 

Examine  the  pulse  column,  not.-  the  men  with 
pulses  about  or  over  eighty,  they  were  all  very 
nervous;  the  one  great  exception  was  the  nervous 
vegetarian  (Case  27),  with  a  pulse  of  74.  Von 
Anrep  concluded  that  the  carnivora  exhibit  a 
greater  susceptibility  to  the  action  of  cocaine  than 
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the  herbivora.  Our  human  vegetarian,  however, 
presented  no  lesser  degree  of  susceptibility  than 
the  flesh-eaters. 

Dose  and  Effect. — It  is  interesting  to  note  the 
lack  of  any  constant  relation  between  the  amount 
of  the  dose  and  the  effect  produced.  The  largest 
dose  (1^  grains),  in  Cases  1  and  9,  produced  good 
results  ;  the  medium  dose  (1  grain),  in  Case  14,  the 
very  worst,  and  the  minimum  dose  (^  grain),  in 
Cases  6  and  18,  one  or  more  attacks  of  faintness, 
and  in  Case  25  spontaneous  muscular  contractions. 
To  see  the  varying  effects  of  the  same  dose  on  the 
same  individual  at  different  times,  compare  Cases 
23  and  24,  also  2  or  3  and  5. 

In  Case  6,  a  second  dose  of  ^  grain  increased 
the  pulse  to  120  in  twenty-four  minutes,  while 
the  previous  greatest  acceleration  was  112  in  ten 
minutes  ;  whereas  in  Case  27,  nearly  the  same  dose 
added  to  the  ^  grain  dose  within  six  minutes, 
neither  increased  nor  diminished  the  rapidity  of 
the  pulse  (120).  Further  notes  on  the  effects  of 
repeated  doses  on  the  pulse  would  be  interesting. 

From  Cases  20,  25,  and  26,  it  would  seem  that 
the  addition  of  2  per  cent,  of  carbolic  acid  to  I  he 
solution  of  cocaine  docs  not,  as  claimed  by  M. 
Viau,  materially  alter  the  local  or  constitutional 
effects  produced  without  that  addition. 

It  is  worth  noting,  too,  thai  in  his  own  cases  he 
ascribes  any  faintness  or  after  trouble  to  emotion) 
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and  not  to  any  action  of  the  drug,  while  in  those  of 
Herr  Telschow  he  lays  all  the  blame  on  the  drug. 

Operations  and  Results. — With  regard  to  the 
operation  performed  or  desired  to  be  performed, 
and  the  result  obtained,  a  more  accurate  estimate 
is  formed  by  a  consideration  not  of  the  number  of 
cases,  but  of  the  number  of  individuals  treated. 
In  endeavouring  to  gain  a  knowledge  "I"  the 
physiological  action  of  the  drug  on  man,  we  musl 
regard  the  results  of  observation  in  this  way. 

The  results  of  the  operation  of  extractions  Bhow 
that  in  four  individuals  (Cases  1,  8,  i),  10,  11.  26) 
pain  was  felt,  but  it  was  not  great.  The  drug  gave 
them  resolution  and  fortitude. 

Case  G  was  a  similar  one,  except  that  the  toxic 
effects  were  too  serious  to  merit  it  being  termed 
even  a  qualified  success.  In  four  individuals 
(Cases  12,  16a,  22,  24)  no  diminution  of  sensibility 
whatever  was  produced. 

For  extirpation  of  the  pulp  it  was  a  Buccess  in 
Case  •_'.  while  in  three  individuals  (Cases  16,  19,  1  b 
it    failed  to   relieved   the   pain   at    all.  or   it   was 

impossible  to  operate. 

For  the  excavation  of  sensitive  dentine,  in  two 
individuals  (Cases  3,  15)  there  was  no  great  pain. 
and  the  patients  fell  their  powers  of  endurance 
increased;  while  in  two  individuals    I   ises  20,  21) 

it  was  an  absolute  failure. 

On  analysis  of  the  other  cases,  it  will  be  - 
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that  in  cases  of  severe  pain  from  acute  periostitis, 
the  injection  relieved  the  general  neuralgic  pain 
(Cases  7,  13,  20,  23).  As  a  rule  neither  the 
general  nor  the  local  effect  is  sufficiently  great  to 
relieve  the  periosteum  from  pain  on  pressure 
(Cases  6,  7,  13,  25,  and  26).  Where  the  consti- 
tutional effects  are  serious,  as  in  Case  23,  there 
is  complete  anaesthesia  of  the  periosteum. 

Pulse. — The  length  of  time  taken  by  the  pulse 
to  reach  its  highest  point  of  acceleration  varies 
greatly  in  different  individuals,  without  bearing 
any  relation  to  the  amount  of  the  drug  exhibited, 
or  giving  any  trustworthy  indication  as  to  the 
best  moment  for  operation. 

The  period  of  time  necessary  for  a  return  to  the 
normal,  varies  in  a  similar  manner  within  even 
greater  limits. 

In  Cases  1,  2,  3,  and  5,  doses  on  the  same 
individual,  repeated  at  some  days  interval,  show  a 
continual  increase  of  acceleration,  and,  curiously 
enough,  the  first  and  largest  of  the  doses  gives  the 
least  acceleration.  Relatively  the  larger  doses  do 
not  seem  to  accelerate  the  pulse  so  much  as  small 
doses.  The  greatest  increase  observed  was  56 
beats  to  the  minute,  with  a  dose  of  10  miliums 
(Case  24),  reached  in  13  minutes,  causing  no  faint- 
ness ;  while  the  smallest  increase  was  8  beats  with 
the  same  dose  within  10  minutes,  causing  a  severe 
fainting  attack  (Case  13). 
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The  pulse  gives  no  certain  indication  of  the  best 
time  to  execute  a  short  and  painful  operation. 

Subjective  Phenomena. — The  subjective  pheno- 
mena observed  included  "  light  -  headedness," 
giddiness,  faintness  in  all  degrees,  uneasiness  in 
the  precordial  region,  intolerance  to  light,  tingling 
sensations  in  extremities,  and  irritable  Bensations 
of  the  skin.  The  frequency  of  these  is  remarkable. 
Out  of  nineteen  individuals,  only  three  -  h->  1> 

and  1^  grs.)  presented  no  subjective  phenomena. 
These  three  patients  included  the  two  invalids.  In 
the  remaining  sixteen  cases,  where  the  phenomena 
were  more  or  less  marked,  several  were  sufficiently 
severely  attacked,  mostly  from  faintness,  so  as  to 
preclude  the  execution  or  progress  of  the  opera- 
tion, 

Dr.  Sandre,  of  Vienna,  has  recorded  some  c  -  - 
in  which  injection  of  cocaine  produced  very  extra- 
ordinary effects  by  excitation  of  sexual  desires, 
manifested  by  objective  phenomena.  It  is  inte- 
resting to  note  that  in  the  course  of  an  hour  i 
injection  one  of  my  patients  BayB  that  it  had  a 
marked  aphrodisiac  effeel  upon  him. 

Objt  ctive  /'//<  nomena. —  The  objective  phenomena 
observed  included  the  characteristic  change  in 
respiration  already  referred  to,  irregular  spon- 
taneous muscular  contractions,  even  amounting  to 
convulsions,  partial  loss  of  power  and  lack  of 
co-ordination  of  muscular  movement,  the  cessation 


RECORD   OF   CASES   IN   WHICH   A   TEN   PER   CENT.    SOLUTION   OF   COCAINE    HYDROCHLORATE   WAS    HYPODERMIC  ALLY   INJECTED   FOR   DENTAL   OPERATIONS. 


Tin. 

Till. 


Mrs.  C. 
Hot.  R. 


Carious  left  lower  1T3 


Carious  left  lower  B>    . 


Sensitive    upper    right    : 


Lower  left  I,  ;  right  I],  In,  B|, 
Bj  and  two  molar  roots,  de- 
cayed and  loose. 

Upper  right  L.,  I,,  C,  (M„  1T2 


Upper  left  I„  acntc  periostitis . 


Upper  left  E,  B;,  pulps  exposed 


Operation  Performed. 


I'idp  extirpated 

Cavities  excavated  and  filled 


Extraction     , 

Exploration,  ■ 


'Not  painless,  but  pain  small  " 


Almost  painlessly 
"  No  great  patn  " 
No  effect        , . 
No  pain 

Gun 


*'  Tory  little  pain  "   .. 

General  pain  ceased  with  injection 


"  No  diminution  of  sensibility"      . . 

General    pain     relieved,   but   tooth 
sensitive  to  the  slightest  pressure. 


Impossible  lo  operate 


Observations  on  the  Pulse. 


m  -n  „        Keiauve 

Time.      Degree.    ,„„„,„ 


Subjective  Phenomena. 


Slight  fiint ne-s  and  giddiness  : 
slight  numbness  in  arms  and 
hands,  great  numbness  in  jaw; 
alight    uneasiness     in     precordial 

region;  difficulty  in  sw 
Similar,  only  very  slight 


Very  slight  fauitness 

Faintncss  more  marked ;  jaws 
slightly  numbed  and  dillieiilty  in 
swallowing. 

Fauitness 

Second  fainting  attack 
Patient  felt  warm  and  lively 

Patient  "  felt  queer  about  the 
Giddiness 


hi.Ti.edifLleisiinllieS'.reciilTmgi'ainl- 
nigs  for  one-aiiil-iidialf  In  nil's  ; 
severe  pain  in  ahdomen,  also  eye-, 
neek  and  heail  ;   general 


Cessation  of  salivary  s 


salivary  secretion  ;   swelling  of 
upper  lip,  which  subsided  in  three  hours 
after  the  operation. 
Sobbing,  lachrymation,  and  laboured  respira- 

Restlessness  of  head  and  body 

None  observed 


Vivid  interest  in  the  operatic 
increased  mental  clearness ; 
quaeity  very  marked. 

Drowsiness,  followed  by  vivid  c 


None  observed. 


Profuse  perspiration  ;  great  trembling  intht 


walk  for  fully  two  hours ;  t 
and  laboured  respiration  al 
vols ;  chattering  jaws. 


Loquacious  and  very  confident,  in- 
stead of  very  despondent  as  before 
the  nijeetii.ui,  dread  and  fear  quite 
disappeared. 


Normal      pulse     72-L       After-effects, 
nausea    and    this  inclination    to    eat ; 

normal  in  four  hours. 


No  after  effects. 

No  after  effects,  operation  lasted  one  hour ; 

pnl- i  1 1 1 :t I  in  I  lir.-"  hour.-. 

Patient  ignorant  of  the  fraud. 

No   appreciable   afler    effects  ;    pulse   normal 


Seeiinil  injeetion   nineteen   minutes  after  the 

first. 
The  operation  v 

from  the  im_ 

bicuspid,  which,  it  was  desu-able  should  r 

be  iij  ured. 

Three  hours  interval  between  second  and 
third  injections. 
"Pntieri    felt  as  "if  she  had  had  a  glass  of 

champagne."     One    half   of   drug   injerled 


Loquacity  very  marked  at  first ; 
attack-  of  drowsiness.  Patient 
didn't  seem  anxious  about  his 
alarming  condition. 


A  confirmed  invalid  ;  operation  at  patient's 
huu-i  witl  her  medical  attendant. 

It  was  impossible  to  carry  out  the  intended 
opcntion,   viz.,  opening  up  pulp  cavity    to 

Second  injection  three-quarters  of  an  hour 
after  the  first. 

Salvobilile,  and  later  brandy,  administered  on 
the  fainting  attacks  recurring.  The  alarm- 
ing eifei'ls  lasted  o 


with  help,  like  n  very  drunken 
i,  in  two-and-a-lndf  hours  to  a  cab,  was 
itedhome  and  treated  as  recommended. 
in  hours  the  doctor  found  him  up  and 


RECORD    OF   CASES    IN   WHICH    A    TEX    PER   CENT.    SOLUTION    OF    COCAINE    HYDROCHLORATE   WAS    HYPODEKMICALLY    INJECTED    FOR   DENTAL   OPERATIONS onti»uctl. 


15  1886 

16  1886 


E.R.H. 
T.  F. 


Vi'i'j  sensitive  dentine., 
Exposed  pulp     .. 


Right    lo 
Eight  upper  lj 


I,,  with  painful 
posed  pulp.. 


Inverted  upper  o.ntnd  i 


Friictureol  right  lower Md,tilb 
"ml  deep  iii  raimiB  of  jaw. 

ElL-Ilt   lovu-  I!.,  ;..■„(, ■],rl-i.  1.1,1 

witb  considerable  swelling, 


Right  upper  B  roots    . . 
Right  upper  M,,  broken  down 


Operation  Performed. 


Lanced  gum  and  burred  c 

abscess  cavity. 
I  ipi  ration  interrupted 


irritant  dentine, 
Wedging  and 


Replantation.. 
Adjusting    gold    bands    fo 
porcelain  crowns    .. 


Ext  root  ion 


Extraction  (difficult) 


'•  Tlioncht  it  helped  me  to  bear  the 

operation  better." 
Failure 

Failure,  except    when  operating   on 
superficial  layer  of  gums, 

Superficial    parts    numbed,   deeper 

extremely  sensitive. 
Failure  .  • 

Failure,  but  neuralgic  pain  relieved 

Could  not  have  bi 


ful." 


Observations  on  the  Pulse. 


Subjective  Phenomei 


Fnintnes*  and  i 


Objective  Phenomena. 


Two  limiting  attacks 
Fainted 


able  sensation-  in  the  abdomen; 
tni'Jmg  of  Oncers  and  intolerance 
to  light  ;   aphrodisiac  effect. 


Numbness    in    exl  remilies.    tin^liii^ 


l  left  leg ;  usual  dryness  of 


Laehrymation  , 


Tremors  in  both  lej^ 


Charai'lri'isi  !,■    respiration.   1  iy-1 .  1 1 
an-hour    spontaneous    nntsiailar  luid!: 
and    cramp  in  lower  limb3,   cramped   cold 
hands;    one-and-a-.piartor  hour,  ioutnl    loss 
of  power  and  lack  of  co-ordination  in  upper 


lack  of  muscular  co-ordination. 

Dilated  pupils ;  spontaucous  muscular  niovi 
mi-Hi-,  especially  left  leg;  respiratic, 
irregular  and  laboured. 


Complete  cessation  of  salivary 
10  minutes,  tremor  in  hands;  in  12,  ipon- 

hand ;  in  15,  saliva  beginning  to  flow;  in 
16,  marked  tremors  in  both  legs  for  five 
minutes ;  in  23,  involuntary  contractions  of 
extensors,  opening  closed  left  band;  in  30, 
no    muscular    contractions,   only   a  hhaky 

Similar  to  25,  but  more  intense ;  general 
coldness  of  the  skin;  marked  long-contitrieil 
contraction  of  the  ereetores  spins. 


None  observed 
Usual  loquacity. 


None  observed. 


Loquacity  ;   "  felt  ealm  " 


In   live   iniiiiiti'-iril    i'ii     da,:ed,i-ileul, 

staring,  and  could  not  answer 
t-il  lid- entreaty  nr  threat .-,:illln.mgh 
most  desirous  of  doing  so. 


Loquncit)  vei'i  marked;  great  ac- 
tivity of  idealisation  centres; 
drowsiness,  confusion  of  ideas. 

Loquacity  very  marked;  other 
symptoms  similar,  but  not  80 
marked  as  before. 

Marked  loquacity  ;  activity  of  ideali- 


Loquacity  as  usual  , 


Patient    ihkIit  rubber- dai 


Local  applications  of  acid   nitrate  e,f  mi-reury 
were  more  eil'eetive  in  removing  the  pulp. 

lusy  extraet ,  alight  at taehment.     One-and- 

a-qnai'ter  hours  alter  previous  injection. 


a  pulse  normal  and  patient 


[u  two  hours  eo-onhiiatioii  normal;  after 
('fleets,  iiiiduiie  and  disinclination  to  eat, 
although  fasting. 


Patient  would  have  bis  hands  held,  yet.  the 
injection  enabled  him  to  i  derate  the  opera- 
tion. If.'  has  been  a  vegc  irian  ami  teeto- 
taller all  lm  life.    Peculiar  1;  nervous  patient. 
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of  the  salivary  secretion,  profuse  perspiration,  and 
dilatation  of  the  pupil. 

The  muscular  phenomena  are  most  frequent, 
and  may  be  very  serious,  as  in  Cases  14,  23,  and  24. 

The  restlessness  affecting  the  head  may  be  com- 
pared with  the  pendulous  movements  of  the  head 
produced  by  toxic  doses  in  dogs  and  other  animals. 
It  is  certainly  of  no  aid  or  advantage  in  dental 
operations,  and  may  be  sufficient  to  prove  a  positive 
bar  to  their  progress. 

The  dilatation  of  the  pupil  is  not  quite  constant 
in  man,  which  is  seemingly  a  contradiction  to  Von 
Anrep's  experience  that  it  is  constant  in  all  warm- 
blooded animals.  Possibly,  though  it  is  not  so 
stated,  he  included  the  effects  produced  by  local 
application,  which  would  explain  the  difference 
observed. 

The  partial  or  complete  cessation  of  the  secretion 
of  saliva  is  quite  frequent,  if  not  constant,  and  gives 
rise,  doubtlessly,  to  the  feeling  of  dryness  in  the 
mouth  and  fauces.  This  would  therefore  be  a 
slight  addition  to  the  comfort  of  some  patients  in 
long  operations,  where  the  flow  of  saliva  is  often 
so  excessive  and  discomforting. 

Out  of  nineteen  individuals,  only  in  six  were 
there  no  noticeable  objective  phenomena.  Prom 
the  observer  being  often  engrossed  in  the  dental 
operation,  such  phenomena  may  easily  escape 
observation. 

VOL.    XIX. VII.  R 
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Iii  at    leasl    three    individuals   the   phenomena 
were  decidedly  serious,  and  one  case  i  1  1    gave  tne 
more   anxiety   than    I  have    ever   had   or  hop< 
have  in  the  whole  of  my  professional  experiei 

It  is  important  and  curious  to  note  that  in  ^nut- 
cases objective  phenomena,  such  as  cramps,  tremors, 
cold  "dead"  hands,  and  even  a  general  marked 
lowering  of  the  temperature  of  the  skin,  gave  rise 
to  no  unpleasant  feelings,  bul  ofteo  to  quite 
pleasurable  sensations  on  the  part  of  the  patient, 
probably  owing  to  the  exhilaration  of  the  mental 
faculties. 

Mental  Changes. — The  mental  changes  are 
curious,  and  seem  to  vary  not  so  much  with  the 
amount  exhibited,  but  rather  with  the  degree  of 
susceptibility  of  the  individual.  In  favourable 
cases  the  drug  merely  acts  as  a  cerebral  stimulant, 
and,  as  these  patients  remark,  it  gives  them  the 
power  to  endure  any  pain  incident  to  the  operation. 
It  gives  resolution  and  fortitude  to  the  irresolute. 
It*  we  could  bo  confine  the  action  of  cocaine  it 
would  indeed  be  a  most  valuable  adjunct  to  t lie 
true  anaesthetics.  The  very  frequent  ^difference 
to  surroundings  and  what  is  being  dune  produced 
by  this  cerebral  stimulation  Beems  the  main  t 
in  explaining  the  Bo-called  anaesthetic  effect  of  the 
drug,  and  not  so  much  the  limited  superficial 
anaesthesia  produced  by  the  direct  contact  of  the 
drug  with  the  nerve  of  the  part  through  injection. 
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In  the  most  severe  cases,  such  as  Cases  23  and  24, 
a  very  decided  increase  in  the  activity  of  the 
How  of  ideas  appeared,  which  soon  passed  away 
to  be  followed  by  a  drowsy  or  sleepy  state. 

The  loquacity  frequently  observed  is  very 
curious,  but  unimportant  except  as  a  sign  of 
increased  cerebral  activity. 

Remarks. — The  after  effects  are  slight  or  in- 
appreciable  in  the  majority  of  cases.  Nausea,  dis- 
inclination to  eat,  sleeplessness,  constipation,  and 
depression  have  been  observed.* 

As  restoratives,  strong  tea  or  coffee  seem  to 
recommend  themselves  more  than  amyl  nitrite, 
nitro-glycerine,  or  alcoholic  stimulants. 

Conclusions. 

1.  As  a  local  anaesthetic,  apart  from  its  general 
effects,  cocaine,  administered  by  injection,  destroys 
the  sensibility  of  the  nerves  of  the  part  in  the 
immediate  surrounding  of  the  injection. 

2.  The  nerve  supply  of  a  tooth  being  deeply 
situated  is  not  affected  by  superficial  injections 
under  the  mucous  membrane. 

3.  Its  general  effects,  by  its  influence  on  cerebral 
functions   producing   the   symptoms  already   dis- 

*  In  inv  original  notes  I  indicated  the  time  allowed  to  elapse  between 
the  injection  ami  the  lime  of  operation,  also  some  other  points,  bul  I  felt 
the  table  was  already  Bufficientlj  oomplex,  and  no  adequate  gain  was 
derivable  from  complicating  ii  further. 

R    2 
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cussed,  seem  to  fully  explain  the  successful  results 
following  its  local  injection. 

4.  Therefore  the  administration  of  cocaine  by 
injection  may  have  a  limited  field  of  usefulness  in 
prolonged  dental  operations,  preferably  by  small 
doses  (^  grain),  repeated  at  intervals  ;  even  then, 
only  to  be  resorted  to  in  exceptional  cases. 

5.  As  an  anesthetic  for  the  painless  extraction 
of  teeth,  it  is  not  to  be  compared  with  nitrous 
oxide,  whether  regarded  as  to  its  efficiency,  its 
safety,  or  its  certainty  of  action. 

6.  It  appears  from  one  case  (Xo.  14)  that  very 
alarming  results  may  attend  the  administration  of 
even  an  ordinary  dose  to  an  apparently  healthy  in- 
dividual, and  further,  it  is  not  improbable  that  even 
greater  injurious  effects  may  be  encountered  with  the 
extended  use  of  cocaine  administered  by  injection. 

Cocaine,  once  thought  to  be  isolated  in  the 
sphere  of  Pharmocology,  is  now  known  to  have  as 
analogues,  brucine,  and  more  lately,  drumine. 
Whether  they  will  have  a  more  extended  field  of 
usefulness  remains  to  be  seen. 

I  cannot  conclude  without  expressing  my  great 
obligations  to  Professor  Roy  for  the  experimental 
facilities  afforded  in  the  Pathological  Laboratory 
of  the  University  of  Cambridge;  to  .Mr.  Griffiths, 
his  Demonstrator,  for  most  valuable  help  and 
assistance;  and  finally,  to  Mr.  Faesch,  for  general 
assistance. 
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HEART  TRACINGS  UNDER  COCAINE   HYDRO- 

CHLORATE. 

Taken  by  Dr.  D.  W.  Buxton.* 

A.  Represents  the  normal  heart  trace  of  a  frog*.     The  heart 

is  excised,  tied  on  a  cannula,  and  a  circulating  fluid 
perfused  through  it.  The  apparatus  employed  is  Roy's 
Tonometer,  the  trace  being  recorded  on  a  revolving 
cylinder,  the  rate  of  whose  rotations  are  given  by  the 
time-marking  below. 

The  circulating  fluid  (Ringer)  consists  of  a  "6  °/0  saline 
solution  saturated  with  phosphate  of  calcium  and  with 
'75  c.c.  of  a  1  °/0  solution  of  chloride  of  potassium  added 
to  each  100  c.c. 

Dr.  Ringer  and  the  author  have  shownf  that  the 
frog's  heart  will  beat  for  a  very  prolonged  period  if 
perfused  with  the  above  described  circulating  fluid. 

B.  Added  1  c.c.  of  hydroehlorate  of  cocaine  (10  °/0)  to  200 

c.c.  of  the  circulating  fluid — i.e.,  1  in  2,000. 

The  heart-beats  at  once  grew  weaker,  and  in  about  five 
minutes  they  were  very  feeble  (see  C). 

The  latent  period  was  very  markedly  increased,  and 
the  heart's  excitability  to  electrical  stimulation  as 
notably  decreased.  The  "  make  "  contractions  also  were 
abolished,  while  the  "break"  persisted. 

D.  Shows  that  upon  replacing  the  solution  by  simple  circu- 

lating fluid,  fairly  rapid  recovery  obtains. 

E.  Shows  complete  recovery  of  the  heart  after  withdrawal  of 

cocaine. 

F.  To  200  c.c.  of  the  circulating  fluid,  supporting  (he  norma] 

beat  seen  in  F  and  beginning  of  F,  '5  c.c.  of  cocaine 
hydroehlorate  (10  "/„)  is  added  i.r.,  1  in  1.000.  Imme- 
diately the  heart-heat  weakens  and  is  finally  reduced  to 
the  feeble  contractions  shown  in  trace  (!.  The  electrical 
changes  mentioned  above  were  again  observed. 

*  These  tracings  were,  at  the  President's  request,  rery  kindly  placed  al 
the  disposal  ofthe  Soeietj  bj  Dr.  Buxton,  «li>>  bad  brought  them  to  the 
Meeting  t..  illustrate  Bome  remarks  on  the  action  of  cocaine  on  the  heart, 
which  In'  liin I  intended  making  in  the  course  of  the  discussion. 

t  "Journal  -I'  Physiology,"  Vol.  VIII.  N.>   l,  &c, 
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Cocaine  and  its  Use  as  a  Local  Ancesthetic  in  Dental 

Surgery. 

By  William  IIkkn,  M.R.C.S.  ft  L.D.S.l 

Mr.  President  and  Gentlemen, 

Among  practitioners  of  surgery  there  has  long 
existed  a  cherished  dream  of  finding  a  reliable 
local  anaesthetic.  This  desire  lias  of  late  years 
been  increasing  in  ever-widening  circles  in  pro- 
portion to  the  growing  demands  and  possibilities 
of  modern  surgery  in  its  many  branches.  In  no 
branch,  however,  has  this  Bolicitude  for  a  Local 
obtundent  of  pain  been  more  marked  and  accentu- 
ated than  in  that  of  Dental  Surgery,  due,  I  imagine, 
in  part  to  the  very  extended  field  of  action  which 
is  there  afforded  to  such  an  agent,  but  chiefly  to  a 
keenly  I'eli  necessity  resulting  from  the  lively  and 
hyperfflsthetic  Bensations  of  the  great  fifth  nerve 
with  which  it  has  to  deal.  The  numerous  and 
various  remedies  which  have  from  time  to  time 
been  suggested  and  recommended  to  meet  this 
craving,  together  with  the  fashionable  demand 
which  has  greeted  their  entrde  to  the  - 
Therapeutics,  also  demonstrates  the  universality 
of  the  desire  iA'  the  profession  to  he  free  from  an 
admitted  opprobrium  of  their  calling — the  unavoid- 
able aecessil  \  of  inflicting  pain. 
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The  introduction  of  cocaine  two  or  three  years 
ago  as  an  agent  for  producing  local  anaesthesia 
roused  such  widespread  excitement  amongst  those 
engaged  in  the  practice  both  of  general  and 
special  surgery,  that  a  sort  of  cocaine  fever  pre- 
vailed for  a  considerable  time,  which  it  has  taken 
most  of  the  intervening  period  to  allay. 

There  seems  to  be  a  tendency  during  the  feverish 
furore  which  frequently  heralds  the  appearance 
of  a  new  therapeutical  remedy,  to  indulge  in 
romantic  fancies  as  to  the  virtues  of  the  fledgeling, 
and  to  imagine  that  a  panacea  has  been  un- 
earthed; a  prognostication  which  later  history  and 
trial  does  not  usually  substantiate.  It  therefore 
becomes  us  now,  after  a  fair  period  of  probation  of 
the  drug  cocaine,  to  sift  and  weigh  the  pros  and 
cons  of  its  action  and  uses,  in  order  to  confirm  or 
modify  any  previous  conceptions  or  conclusions  as 
to  its  merits. 

The  opinions  entertained  as  to  the  employment 
of  cocaine,  and  the  results  that  have  been  obtained 
by  experiment  or  otherwise  in  its  therapeutical 
application,  which  are  scattered  up  and  down 
throughout  recent  medical  and  dental  literature, 
are  so  varied,  and  frequently  so  antagonistic  and 
irreconcileable,  thai  very  many  persons  still  remain 
in  a  state  of  suspended  judgment  as  to  the  practical 
uses  of  the  drug.  With  a  view  of  assisting  any 
who  may  be  thus  situated  to  conic  to  m  decision, 
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I  propose  to  bring  before  yon.  in  as  condensed  and 
epitomized  a  form  as  possible,  some  of  the  recorded 
successes  on  the  one  hand,  and  of  failures  on  the 
other,  and,  with  the  results  of  my  own  experiments 
with  the  drug  in  a  few  cases,  to  draw  such  con- 
clusions as  these  taken  together  may  in  my  opinion 
justify. 

Cocaine  is  obtained  from  the  leaves  of  the 
Erythroxalon  coca,  a  shrub  cultivated  on  tl it- 
slopes  of  the  Andes,  and  in  other  parts  of  South 
America.  The  coca  plant  has  been  celebrated  for 
many  years  amongst  natives  of  South  America  as 
a  medicine  and  a  beverage,  and  seems  to  Berve 
them  as  a  substitute  for  the  tea,  coffee,  tobacco, 
opium,  &c,  of  other  nations;  the  leaves,  which 
are  held  in  high  repute  by  the  Indians  as  a 
nutriment  and  restorative,  are  commonly  used  by 
them  as  a  masticatory,  and  are  considered  abso- 
lutely essential  for  the  endurance  of  fatigue  and 
exertion.  The  alkaloid  has  a  bitterish  taste,  and 
forms  small  colourless  inodorous  crystals;  it  has 
an  alkaline  reaction,  and  is  soluble  in  1  in  7<lu  of 
water,  1  in  20  of  alcohol,  freely  so  in  chloroform 
and  ether,  oils  and  fats.      It   is  very  Bensitivi 

chemical  and  physical  reaction,  readily  yielding 
derivatives;   it  melts  at  98    I  '. 

Its  salts,  of  which  the  hydrochlorate  and  citrate 
are  the  chief  for  our  purposes,  arc  for  the  mosl 
pari  freely  soluble  in  water. 
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The  hydroclilorate  is  a  white  amorphous  powder, 
freely  soluble  in  water,  spirit,  and  glycerine ; 
insoluble  in  ether,  fats  and  oils. 

The  citrate  is  found  in  small  white  deliquescent 
crystals,  and  readily  dissolves  in  water  and  oils. 

Before  entering  upon  the  more  important  and 
practical  part  of  my  subject,  it  will  be  instructive 
to  review  the  physiological  action  of  the  drug  with 
which  we  are  dealing.  In  this  connection  the 
experiments  of  Dr.  Mantegazza,  of  Milan,  with 
infusions  of  the  coca  leaves  on  himself  and  other 
persons,  will  be  interesting.* 

He  found  that  an  infusion  of  the  leaves  taken 
internally  considerably  increased  the  frequency  of 
the  pulse,  being  twice  as  powerful  a  stimulant  as 
tea  or  coffee. 

An  infusion  prepared  from  three  drams  of  the 
leaves  produced  a  feverish  condition,  with  in- 
creased heat  of  skin,  palpitation  of  heart,  head- 
ache, noise  in  the  ears,  and  vertigo  ;  the  pulse 
rose  from  70  to  134,  there  was  an  apparent 
enlargement  of  the  intellectual  horizon,  and  a 
peculiar,  hardly  describable  feeling  of  increased 
strength  and  impulse  to  exertion.  An  infusion 
prepared  from  four  drams  of  the  leaves  produced 
a  peculiar  feeling  of  isolation  from  the  exernal 
world,  followed  by  one  of  general    torpidity   coin 

*  Pharm.  Journ.,  I860.     Ex.   Oeaterrm'chische   Zeitschr\ft  JUr  I'r.ik- 
tiche  Heilkunde,  November,  I,  L859. 
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bined  with  a  feeling  of  intense  comfort  and  an 
intuitive  wish  not  to  move  about  during  tin-  whole 
day;  consciousness  being  all  the  time  perfectly 
clear.  After  awhile  sleep  comea  on,  from  which 
the  patient  awakes  free  from  toxic  Bymptoms. 
A  dose  prepared  from  18  drams  of  the  leaves 
produced  a  rapid  rise  in  the  pulse,  followed  by 
delirium;  but  after  three  hours'  sleep  Dr.  .Mante- 
gazza  was  perfectly  free  from  toxic  Bymptoms,  and 
could  immediately  follow  his  vocation  without  the 
least  indisposition. 

Dr.  Hughes  Bennett  was.  I  think,  the  firsl  in  this 
country  to  extract  the  alkaloid,  and  to  investigate 
its  physiological  properties  in  1873.* 

After  a  careful  experimental  investigation  into 
the  action  of  theine,  caffeine,  cocaine,  &c,  he  came 
to  the  conclusion  that  these  principles  were  to  all 
appearances  identical  in  physiological  action  when 
administered    hypodermically.      His    experiments 
were  performed  on  warm   and   cold-blooded  ani- 
mals, and  his  conclusions  are  as  follows: — 
1.  In  small  doses  not  ending  fatally  it  causes 
a.  ( lerebral  excitement. 
h.  Partial  general  1"--  of  sensibility. 

II.  In  doses  subsequently  fatal  it  induces  prior 

tO  death — 

<t.   C\  rebral  excitement. 

*  Thesis  to  University  oi  Edinburgh.     Editt.  Mul.  Jomrm.,  October, 
1873. 
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b.  Complete  general  loss  of  sensibility. 

c.  Tetanic  spasms  and  convulsions. 

III.  It  destroys  the  excitability  of  the  posterior 

columns  of  the  cord,  and  the  entire 
system  of  peripheral  sensory  nerves,  but 
the  anterior  columns  of  the  cord  and 
the  peripheral  motor  nerves  remain 
intact. 

IV.  It  causes  spontaneous  convulsions,  but  unlike 

those  produced  by  strychnia,  they  are  not 
excited  by  peripheral  irritation,  owing  to 
paralysis  of  sensory  nerves. 
V.  It  first  increases,  then  impedes,   and  lastly 

stops  respirations. 
VI.  It  increases,  then  finally  diminishes,  the  force 
and    frequency   of   the   heart's    contrac- 
tions. 
VII.  It  produces  first  contraction,  and  afterwards 
dilatation   of  the    capillaries    and   small 
blood  vessels,  with  stasis  of  the  blood. 
VIII.  Special  experiments  proved  that  the  nerve 
endings  in  skin  and  mucous  membranes 
were   rendered   inexcitable,    apart    from 
any  action  the  drug  had  on  the  nervous 
centres. 
Dr.  Hermann  Biggs,  of  New  York,  in  an   ex- 
haustive Enquiry  on  the  Physiological  Action  of 
Cocaine  <>n  the  Frog,  conducted  under  the  direc- 
tion  of  Professor  Christian!,  in   'lie  Physiological 
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Laboratory  of  Du  liois  Raymond,  at  Berlin,*  con- 
cluded as  follows : — Thai  from  the  local  and 
constitutional  effects  of  cocaine  on  the  differenl 
organs  and  tissues,  it  is  highly  probable  thai  its 
general  action  is  a  purely  local  one,  exercised  on 
those  parts  for  which  it  has  a  chemical  affinity 
through  the  medium  of  the  blood. 
On  Respiration : — 

First   increases    the   number    of  respirations, 

then  decreases  them. 
In  larger  doses,  death  ensues  from  paralysis 
of  respiration. 
On  Heart : — 

Depressant    action,   reducing    the    force    and 
frequency  of  pulsations,  finally  arresting 
auricles  and  ventricles  in  diastole. 
On  the  Nervous  System  : — 

Small  doses  heighten  the  irritability  of  sensory 
fibres,  but  exert  no  effect  on  motor  fila- 
ments.     It    increases   the   irritability  of 

the  cord  for  a  short  time. 

Large  doses  almost  completely  paralyse  sen- 
sory filaments,  and  greatly  diminish  the 
irritability  of  motor  filaments. 

Tn  1  per  cent,  solution  applied  directly  to  the 
nerve    trunks,    it    will,    after    a     transient 

period  ^\'  increased   irritability.  d»  | 
greatly  and  finally  paralyse  tin-  nerve. 

D  I 

*    La     et,  J  anuan  .  '  t 
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On  Voluntary  Muscles: — 

Small  doses  have  little  effect  on  the  excita- 
bility of  voluntary  muscles. 

Large  doses  diminish  their  contractility  very 
decidedly;  contractions  become  shorter 
and  more  feeble  ;  muscular  excitability 
is  soon  exhausted. 

Dr.  G.  H.  Beyer,  in  a  valuable  experimental 
paper  on  the  Physiological  Action  of  Cocaine,*  finds 
that  Cocaine  is  exceedingly  prompt  and  uniform 
in  its  effect  on  the  heart. 

I.  In  small  doses  it  is  a  powerful  stimulant  to 
the  heart's  action. 
II.  In    medium   doses    it    has    an    inhibitory 
influence  over  ventricular  contractions. 

III.  In  large  doses  it  produces  diastolic  arrest. 

IV.  In  small  or  large  doses  it  produces  constric- 

tion of  the  blood  vessels  independently 
of  the  central  nervous  system. 
V.  It  produces  a  rise   in    the  blood  pressure 
succeeded  by  a  fall. 

Grunhagen  and  Bertiiold  ascertained  that  the 
injection  of  cocaine  in  moderate  doses  increases 
the  blood  pressure,  due,  they  believe,  to  the  exci- 
tation of  the  vaso-motor  centre,  since  it  does  not 
occur  after  section  of  the  cervical  swelling  of  the 
cord.     In  larger  doses,  a  Fall  in  the  blood  pressure 

*  M.  T.,  November,  1885.     Ex.  Amer.  Jvitni.  Med.  S.imce,  1885. 
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takes  place,  due   to   paralysis   of  the  vaso-motor 

centre. 

M.  Laborde,*  of  Paris,  in  a  report  to  the  Biolo- 
gical   Society   on   Cocaine,    gives    his    results    as 

follows  : — 

On  Nervous  System. — It  acts  apparently  as   a 

stimulus  on  the  motor  nerves,  and  with  a 

contrary  effect  on  the  Bensory. 
Circulatory     System. — Central     and     peripheral 

blood  pressure  is  increased. 
Respiration. — Respirations    are    quickened    and 

very  irregular. 
Reflex  action  is  unimpaired. 
Secretion. — Very  slight  effect;  urine  lessened  and 

secretion  of  submaxillary  gland  increased. 
Toxic  effects  are   very  slighl  ;    very   Large   doses 

must  be  given  to  determine  symptoms  <»f 

poisoning. 

M.  Arloixg,  in  his  researches  on  the  Physiolo- 
gical Action  of  Cocaine,  concludes  thai  hydro- 
chlorate  of  cocaine  is  a  purely  local  anaesthetic; 
contact  of  the  terminal  nerve  plates  with  cocaine 
being  the  principal  cause  of  anaesthesia. 

Professor  Da  Costa,*!*  in  a  paper  read  at  the 
Philadelphia  College  of  Physicians  in  L 884,  gives 
the  results   of  his    investigations   on    cocaine  by 

»  R.  M.  J.,  Jai    a  y,  1885. 

+    1/  N-  1SS5. 
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hypodermic  injection,  on  a  number  of  well  and 
sick  patients,  the  purport  of  which  was  as 
follows : — 

No  decided  effect  can  be  produced  by  any 
dose  less  than  8  minims  of  4  per  cent,  solution 
(==  about  ^  grain  of  hydrochlorate  of  cocaine). 

J  grain  showed  effects  more  strikingly. 

J-  grain  was  used  in  some  cases. 

The  effects  on  the  part  injected  depend  upon 
whether  the  injection  be  superficial  or  deep-seated  : 
if  the  former,  local  anaesthesia  is  produced  ;  if  the 
latter,  local  anaesthesia  is  not  marked. 

Temperature  is  raised  ^  to  1^  degrees,  the 
increase  not  taking  place  abruptly,  and  being 
maintained  for  several  hours. 

Circulation.— The  pulse  may  be  faster  or  slower, 
but  invariably  becomes  fuller  and  stronger. 

The  character  of  the  pulse  was  ascertained  by 
many  sphygmographic  observations  taken  at  in- 
tervals of  fifteen  minutes  after  the  injection,  the 
sphygmograph  being  kept  in  place  to  ensure  uni- 
formity. There  was  some  general  reduction  of 
sensibility,  whatever  the  dose  employed,  although 
not  to  any  marked  extent. 

Professor  Da  Costa  considers  thai  the  effect  on 
the  temperature  and  pulse  recorded  in  these  ob- 
servations suggest  the  application  of  cocaine  in 
many  a  condition  of  collapse,  <>1  weak  heart,  or 
heart  failure. 
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Me.  Ebeb  Caddwell,*  of  Westminster  Hospital, 

in  experimenting  on  himself  with  cocaine   hydro- 
chlorate  taken  by  the  mouth,  records  the  effe< 
follows  : — 

tj  grain  produced  some  drowsiness. 

1  grain  produced  sleep,  followed  by  persistent 
insomnia. 

1\  grains  produced  frontal  headache,  great 
mental  excitement,  and  marked  insomnia. 

3  grains  taken  at  7  p.m.,  after  al (staining  from 
food  for  twenty-four  hours,  produced  decided 
sleepiness  and  slight  vertigo,  which  soon  passed  off, 
and  he  was  fresh  and  well  in  an  hour. 

5  grains  taken  at  10.30  A.M,  next  day  produced 
in  a  few  minutes  such  giddiness  that  he  could 
hardly  stand.  lie  felt  unable  to  make  any  exertion, 
and  Buffered  from  supra-orbital  headache,  together 
with  a  sensation  of  weight  and  sinking  at  pit  of 
stomach.  The  pulse,  usually  about  S<>.  rose  to  '.'1. 
The  temperature,  taken  four  times,  rose  from  96*7 
to  98"G.  Pupils  were  widely  dilated,  and  he  could 
hardly  see. 

The  unpleasant  symptoms  passed  off  in  two 
hours,  and  he  was  able  to  walk  t<>  the  hospital 
(four  miles)  in  fifty  minutes,  at  1  p.m..  when  he 
remarks  "felt  quite  myself  again,  and  a-  vigorous 
as  ever." 

Mi-.  Caudwell  concludes  that  cocaine — 

•  B.  M.  J..  January,  L8S 
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(1)  Exerts    a   double   action   on  the   brain : 

in  small  doses  acting  as  a  cerebral  seda- 
tive ;  in  large  doses  acting  as  a  cerebral 
stimulant. 

(2)  That  unless  given  in  large  doses  it  pos- 

sesses no  toxic  action. 
I  gather  from  the  aforegoing  and  other  experi- 
ments with  cocaine  the  following  summary  of  the 
physiological  action  :— 
On  Heart — 

In  small  doses,  powerful  stimulant. 

In   medium   doses,    stimulation   followed    by 

depression. 
In  large  doses,   produces  diastolic  arrest   of 
the  heart. 
On  Blood  vessels — 

In  small  or  large  doses  it  produces  at  first 
constriction  of  the  blood  vessels,  with  a 
rise   of  blood-pressure,  succeeded  by   a 
considerable  fall. 
On  Nervous  System — 

Small  doses  increase  the  reflex  irritability  of 

the  cord. 
Large  doses  reduce  it  considerably. 
On    Nerves  it  appears    to   have    the    opposite 
effect  of  curare. 
Small  doses  heighten   the   irritability  of  the 
sensory  fibres,  but  exert  no  effect  on  the 
motor  fibres. 
VOL.    xix. — VII.  s 
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Large  doses  completely  paralyse  sensory  fila- 
ments and  greatly  diminish  the  irritability 
of  motor. 
On  Respiration — 
Moderate  doses  first  increase  and  afterwards 

decrease  the  respirator}'  movements. 
Large  doses  produce  death  from  paralysis  of 
respiration. 
On  Voluntary  Muscles — 

Small   doses  have  little  or  no  effect  on  their 

excitability. 
Large  doses  diminish  their  contractility  very 
decidedly,  so  that  muscular  excitability 
is  soon  exhausted. 
On  Temperature — 
Slightly  raised. 
The  following  results  of  administration  of  large 
doses  are  interesting: — 

Mr.  Eber  Caudwell  (before  mentioned")  took  by 
mouth  8  grains  within  twenty-four  hours  withoul 
serious  results.* 

A  correspondent  to  the  British  and  Colonial 
Druggist,  February.  L885,  took  32  grains  within 
three  hours,  succeeded  by  toxic  effects  which  dis- 
appeared in  twenty-four  hours. 

An  apothecaryf  attempted  suicide  hy  taking 
23  grains,  and  recovered  without  any  bad  effect 
being  produced. 

*    B.  M.  J.,  .Timuary.  1886.  t    Varies  Zeilchr. 
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Lancet,  November,  1886,  records  case  of  a  patient, 
the  subject  of  morphinism,  who  took  23  grains 
hypodermically  in  one  day. 

Professor  Dieulafoy*  employed  48  grains,  with 
success,  as  rectal  injection. 

On  the  other  hand,  Professor  Kolomnin,f  of  St. 
Petersburg,  had  a  fatal  result  of  poisoning  in  a 
young  woman,  with  20  grains  used  as  a  rectal 
injection,  and  he  is  reported  to  have  committed 
suicide  in  consequence. 

B.  J.  D.  S.,  May,  1886,  records  a  case  from  Dental 
Register,  reported  by  Professor  Doremus  to  New 
York  Medico-Legal  Society,  of  death  from  cocaine 
applied  to  relieve  pain  from  decayed  tooth ;  no 
dose  mentioned. 

The  British  Journal  of  Dental  Science  for  April  15, 
1887,  reports,  from  the  Western  Dental  Journal, 
another  fatal  case  of  poisoning  by  cocaine ;  but  the 
relation  between  cause  and  effect  seems  to  me  so  pro- 
blematical that  I  hesitate  to  accept  the  conclusion. 

As  antidotes  to  the  toxic  effects  of  cocaine,  the 
following  drugs  have  been  suggested: — Nitrate  of 
amyl  (3  minim  capsules),  nitroglycerine,  bromide  of 
potassium,  &c.     Coffee  has  also  been  recommended. 

In  its  therapeutical  action,  with  which  1  am  more 
particularly  dealing  to-night,  cocaine  has  brought 
forth  some  widely  divergent  opinions,  and  shown 
very  varied  results. 

*  B.  M.  J.,  November,  ISBfi.  t    1!«<I- 

s  2 
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In  considering  this  want  of  concord  in  the 
opinions  expressed,  and  want  of  uniformity  in  the 
results  obtained,  it  would  be  well  to  bear  in  mind 
the  following  points,  as  they  may  perhaps  ssist 
in  harmonizing  some  of  the  opinions  and  results 
which  follow  : — 

I.  The  sensitiveness  of  the  drug  to  chemical 

and  physical  reagents. 
II.  The  varying  degrees  of  action  of  the  several 
preparations  of  the  drug  when  applied  to 
the  same  part,  due  to  differing  solubilities, 
menstrua,  &c. 

III.  The  difference  of  result  to  be  expected  from 

the   same   preparation    when   differently 
applied  therapeutically.  &c. 
((/)  Whether  used  Locally. 

(b)  Taken  internally. 

(c)  Taken  hypodermically, 

IV.  The    difference    in    time  taken    to    produce 

anaesthetic  effects  according  to  the  kind 

■ 

of    therapeutical    application,    and    the 

\  ascularity  or  aon-vascularity  of  the  t  .- 

to  which  it  is  applied. 
V.  The   varying    degrei  -    i  f  susceptibility 

differenl  persons  to  the  drug. 
VI.  The  difficulty  of  eliminating  errors   u 

use — e.g.,  the  liability  to  construe  Bequelffl 

as  results,  and  to  conclude  that  what  is 

post  is  necessarily  propU  r. 


ANESTHETIC    IN    DENTAL    SURGEKY.  233 

As  a  topical  application  for  the  production  of 
local  anaesthesia,  in  spite  of  the  transient  numbing 
action  on  the  tongue  pointed  out  by  Dr.  Niemann 
in  1860,  and  its  action  as  a  paralyser  of  the 
peripheral  sensory  nerves  observed  by  Dr.  Hughes 
Bennett  in  1873,  and  Von  Anrep  in  1880,  cocaine 
remained,  as  far  as  any  practical  use  was  made 
of  its  peculiar  properties,  obscure  and  unfruitful 
until  1884,  when  Dr.  Koller,  of  Vienna,  again 
brought  the  drug  out  of  oblivion  by  advocating  it 
as  a  local  obtundent  to  the  cornea  and  conjunctiva. 
Since  then  it  has  been  very  extensively  used  in 
ophthalmic  practice,  and  has  also  been  found  to 
have  a  very  pronounced  anaesthetic  action  on 
mucous  membranes,  having  been  applied  with 
varying  degrees  of  success  to  nearly  all  the 
mucous  tracts  of  the  body. 

Its  action  when  applied  to  the  skin  is  feeble  and 
passing.  As  a  surface  application  to  the  mucous 
membrane  of  the  mouth,  it  has  been  used  in 
solutions  varying  in  strength  from  2  per  cent,  to 
50  per  cent,  or  higher;  the  anaesthesia  produced 
is  a  transient  and  superficial  one,  although  de- 
pendent somewhal  on  the  salt  used,  the  Btrength 
of  i he  solution,  and  the  frequency  of  applica- 
tion. 

The  hydrochlorate  is  recognised  as  one  of  the 
most  powerful  salts  of  cocaine  as  a  topical  agenl 
to  mucous  membrane,  its  action  being  much  more 
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pronounced  than  that  of  the  pure  alkaloid.  The 
most  useful  solutions  are  the  5  per  cent.,  10  per 
cent.,  20  per  cent.,  and  50  per  cent,  strengths. 

In  using  cocaine  as  a  surface  application  to  the 
mucous  membrane  of  the  mouth,  it  must  be  borne 
in  mind  that  the  saliva  may  acl  as  an  effective 
obstacle  to  its  full  action,  first  by  the  washing  away 
of  the  agent,  and  secondly  by  the  interposition  of 
a  viscid  layer  of  mucus  between  the  drug  and 
the  end  organs  of  the  nerves. 

I  can  do  little  more  than  enumerate  some  of  the 
conditions  and  operations  for  which  the  Burface 
application  is  useful,  for  many  of  which  it  has  been 
recommended  and  used  by  various  operators  from 
time  to  time  : — 

The  adjustment  of  clamps  and  separators. 
„     introduction  oi'  wedges. 
„    application  of  ligatures  for  the  rubber. 
„    manipulation   of  deep   cervical   vd^i-  of 
cavities,  whether  for  excavating,  tilling. 
trimming,  or  polishing. 
..    removal  of  tartar  in  Pyorrhoea  Alveoloris. 
..    modelling  of  sensitive  and  irritable  mucous 

membram  s. 
„    lancing  and  excising  gum  tissue. 
..    opening  of  superficial  absi 
..    relief  of  pain  after  extraction. 
..    anaesthetizing  pulps  before  extirpation. 
„    obtundiiej-  sensitive  dentine. 
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And  many  other  superficial  operations  on  the  oral 
mucous  surfaces. 

For  some  of  the  above  operations  I  have  found 
the  drug  to  be  a  valuable  obtunding  agent.  In  a 
recent  case  of  extremely  irritable  mucous  mem- 
brane, where  I  wished  to  get  models  of  a  mouth 
in  which  half  the  maxilla  had  been  removed  by 
operation,  I  was  enabled,  after  painting  the  sur- 
face with  a  little  10  per  cent,  solution,  to  get 
impressions  without  any  difficulty,  whereas  I  had 
before  failed  several  times  owing  to  the  severe 
nausea  and  retching  produced  by  the  contact  of 
the  tray,  &c.  From  the  results  in  this  case 
I  think  cocaine  will  be  found  to  be  a  most  valu- 
able agent  for  procuring  models  for  obturators, 
&c,  where  it  would  be  impossible  to  get  them 
without  such  an  agent.  A  spray  of  2  per 
cent,  or  4  per  cent,  would  also  act  well  for  this 
purpose. 

For  the  relief  of  pain  after  extraction  it  cannot 
be  relied  on  ;  recorded  trials  agree  that  weak  solu- 
tions, as  2  per  cent,  and  4  per  cent.,  are  of  no  service, 
although  better  results  have  attended  the  use  of 
stronger  solutions.  The  obtunding  effect,  however, 
is  so  transient  that  its  employment  for  this  purpose 
is  unsatisfactory,  and  the  same  may  be  said  lor  the 
relief  of  odontalgia. 

As  an  obtundent  to  sensitive  dentine,  experi- 
menters do  not  agree  as  to  results  obtained. 
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Among  the  preparations  suggested  and  used  for 
the  purpose  are  the  following  : — 

The  hydrochlorate  in  aqueous  and  spirituous 

solutions. 
The  citrate  in  paste  and  solution. 
The  oleate. 

The  pure  alkaloid  in  paste,  or  essential  oils,  as 
oil  of  cloves,  cajeput,  or  eugenol. 

Dr.  Morgan  Howe,*  in  experimenting  with  2  per 

cent,  solutions  for  the  relief  of  sensitive  dentine, 
found  that  ii  manifested  some  anaesthetic  effect, 
but  gave  no  satisfactory  results. 

Dr.  C.  F.  IvEsf  says :  "  Successes  and  failures 
about  equal,"  most  effective  in  teeth  above 
mediocrity  in  quality  and  patients  over  twelve. 
In  young  patients  with  soft  white  teeth  "no  suc- 
cesses whatever."  4  per  cent,  ami  1()  per  cent. 
no  more  certain  than  weaker  solutions. 

Mb.   Boyd  WalosJ  records  results  of  trial  of 

cocaine  in  seven  eases  with  25  per  cent,  and  ."><> 
per  cent,  solutions  in  spirit  of  wine  and  eugenol  ; 
three  of  which  were  for  sensitive  dentine,  and 
resulted  as  follows  : — 

In  one,  practically  use 

In  second,  excavation  completed  with  trifling 
pain,  after  second  application  of  cocaine. 

In  third,  operation  successful,  without  pain. 

•  Cos.,  December,  l^M.  f  Ibid.  *  Dm/.  Ktc.  January,  18S5. 
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He  found  it  had  little  or  no  effect  on  hard  dense 
teeth,  but  was  more  effective  on  soft  white  teeth. 

Dr.  Woodward,  of  New  York,  gives  results  of 
seven  or  eight  cases,  thus  : — 

In  one  case,  slight  difference. 
In  all  the  rest  had  no  effect. 

Dr.  Hillischer,*  of  Vienna,  found  that  a  2  per 
cent,  solution  applied  on  cotton  wool  obtmids 
sensitive  dentine  in  one  or  two  minutes. 

Dr.  EAYMOND,f  in  many  experiments  with  care- 
fully dried  cavities  and  rubber  dam  applied,  using 
10  per  cent,  aqueous  solution  to  the  cavity  four 
times,  from  three  to  six  minutes  each,  reports  all 
failures  with  but  a  single  exception ;  thirty  trials 
with  thirty  patients  without  any  apparent  diminu- 
tion of  pain. 

Trials  with  citrate  of  cocaine  paste,  suggested, 
I  think,  by  Mr.  Brunton,  of  Leeds. 

Dr.  Miller,J  of  Berlin,  reports  it — 
Slow  and  inconstant  action. 
In  some  cases  caused  considerable  pain 
Sometimes  no  effect  whatever. 
He  says  its  effects  appear  to  be  more  superficial 
upon  hard  dense  teeth  than  upon  soft  porous  ones. 

Mr.  SPENCEBATE.§ — Ten  cases  of  trial,  nearly  all 
young,  seven  oul  of  ten  Females  : — 

*  B.  J.  D.  8.,  L885.  f  Cos.,  April,  L885 
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In  four  cases  results  markedly  successful. 

In  five  cases  pain  decidedly  reduced,  but  not 

removed. 
In  two  cases  relief  was   given   after   two  to 

three  minutes. 
In  others  the  drug  was  applied  from  seven  to 
eight  minutes. 
"  Cocaine  dissolved  in  oil  of  cloves  less  satis 
factory." 

Mr.  E.  A.  Cokmack,*  of  Edinburgh  (with  cit] 
of  Cocaine  paste),  reports  :  "used  with  entire  suc- 
cess, only  one  failure  through  position  and 
moisture.  With  rubber  dam  and  mastic  plug 
uniformly  successful.  Greatesl  Buccess  in  teeth  of 
nervous,  excitable  people,  where  there  is  rapidly 
progressing  caries."  Time  given,  10  or  1">  minutes 
to  25  or  30. 

My  own  experiments  with  the  hydrochlorate  in 
saturated  and  weaker  aqueous  solutions  were  un- 
satisfactory; no  appreciable  results  were  observed 
after  twenty  minutes"  application.  A  saturated 
solution  in  absolute  alcohol  answered  better  in 
some  eases.  The  latter  occasionally  gave  Borne 
pain  al  first,  but  reduced  sensation  appreciably 
afterwards.  Carbolic  arid  gave  better  results  in 
some  cases  tested. 

I  therefore  conclude  thai  as  an  agent  for  the 
reduction    of    sensibility   of  dentine,  cocaine,   in 

*  B.  D.  A.,  November   U 
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whatever  manner  applied,  is  unreliable  in  result 
and  inconstant  in  action  ;  the  results  obtained 
being  no  better  than  those  produced  by  many  other 
agents  used  for  this  purpose.  The  unvascularity 
of  the  tissue  possibly  explains  this. 

As  an  anaesthetic  agent  to  exposed  pulps,  the 
testimony  borne  is  again  somewhat  conflicting. 

De.  Woodwaed*  found,  after  an  application  of 
2  per  cent,  solution  four  times  in  one  hour  to  an 
exposed  pulp,  it  remained  as  sensitive  as  at  first. 

De.  X.  J.  HEPBURNf  found  that  after  dropping  a 
4  per  cent,  solution  of  hydrochlorate  on  an  exposed 
pulp,  and  waiting  a  few  minutes,  he  was  able  to 
remove  the  pulp  without  pain  being  felt  by  the 
patient. 

De.  IvesJ  reports  no  success  in  removing  living 
pulps  with  20  per  cent,  solutions  of  hydrochlorate. 

Me.  Aethur  Ukderwood,§  at  the  Odontological 
Society,  February,  1885,  found,  after  applying 
a  20  per  cent,  aqueous  solution  of  hydrochlorate 
for  five  minutes  to  an  exposed  pulp,  it  had  produced 
scarcely  as  much  effect  as  carbolic  acid. 

Dr.  G.  W.  Weld,  New  York,||  found  thai  an 
exposed  nerve  could  be  partially  extirpated  with 
no  pain  to  patient  by  using  solution  of  cocaine 
hydrochlorate  in  menthol  (gr.  vj.  to  3j.). 

*  Cos.,  ISM.  f  Tnd.  Prod.,  L885.  t  &>«•>  lss'- 

§  "  Oilont.  Trans.,"  1885.  ||    B.  M.  J.,  January,  L885. 
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Mr.  C.  E.  Tkumax,*  in  experimenting  with 
cocaine  at  St.  Thomas's  Hospital,  and  using  L'">  per 
cent,  solution  of  hydrochlorate  in  spirit,  removed 
pulp  of  lower  molar  for  boy  set.  eleven,  with  the 
engine,  and  without  much  pain  being  complained 
of,  the  patient  only  wincing  now  and  then. 

Mr.  Boyd  WALLisf  found,  after  treating  exposed 
pulp   in   molar   with    the   paste    of  cocaine    and 

eugenol  twice,  with  interval  of  ten  minutes,  he 
was  able  to  remove  the  pulp  without  any  more 
pain  than  occurs  after  arsenious  acid. 

Dit.  Eaymond,J  after  applying  8  per  cent,  solu- 
tion to  an  exposed  nerve  in  upper  molar  twice, 
and  then  injecting  2  minims  into  the  palatine  root 
canal,  was  enabled  to  remove  pulp  entirely  \\  ith  very 
slight  pain.  The  injection  of  the  pulp  by  means 
of  a  small  needle  syringe  has  been  suggested,  but 
appears  to  me  an  unfeasible  operation,  since  Less 
painful  methods  of  procedure  arc  already  in  daily 
practice. 

I  have  found  aqueous  solutions  of  hydrochlorate 
of  cocaine,  as  well  as  the  pure  crystals,  of  no 
Bervice  for  reducing  the  sensibility  of  ex] 
pulps,  bul  was  enabled  to  extirpate  the  pulp  of  a 
lateral  incisor  in  a  oervous  lady  with  scarcely  any 
pain, after  treating  it  several  times  with  a  saturated 
alcoholic  solution  o\'  hydrochlorate.     1  have  also 

#  St.  Thoe.'a  Hoep.  Report,  vol.  sv. 
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found  the  stronger  alcoholic  solutions  of  some 
service  when  freely  exposing  pulps  before  applying 
arsenious  acid. 

These  results  lead  me  to  the  conclusion  that 
hydrochlorate  of  cocaine  in  low  percentages  of 
aqueous  solution  is  powerless  to  anesthetize  the 
dental  pulps,  but  with  strong  alcoholic  solution  of 
hydrochlorate,  as  well  as  with  the  pure  alkaloid 
dissolved  in  eugenol,  &c,  greater  success  may  be 
expected. 

Before  leaving  the  consideration  of  topical 
applications  of  this  drug,  I  think  it  proper  to 
mention  a  few  cases,  gathered  from  the  medical 
journals,  where  certain  constitutional  symptoms 
are  laid  to  the  charge  of  cocaine  as  a  local  applica- 
tion, some  of  which,  however,  might,  in  my  opinion, 
be  referred  to  other  causes. 

Dr.  Ziem,*  of  Dantzic,  records  the  following- 
results  of  applying  2  minims  of  a  4  per  cent,  to 
the  conjunctivas  of  a  man  aged  forty.  In  a  few 
minutes  the  pupils  dilated,  face  became  pale, 
breathing  embarrassed,  sweat  on  forehead,  and 
patient  was  unable  to  go  home  for  a  quarter  of  an 
hour. 

Dr.  Ziem  says  17  cases  are  recorded  in  ophthal- 
mic practice  in  which  toxic  symptoms  occurred; 

in  14  of  these  the  solution  was  dropped  into  the 
conjunctival  sac. 

*  B.  M.  J.,  November,  L885. 
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In  8  of  these  cases  4     per  cent,  waa  used. 
4  2-5 

55      ^55  55  "    ,J  55  55 

4  2 

55      ^55  55  "  ••  55 

And  the  quantity  varied  from  2  to  4  minims. 

Dr.   F.   De    Havilland   Hall,  of  Westminfi 
Hospital,*  reports  an  alarming  case  of  laryngeal 
spasm  caused,  in  his  opinion,  by  cocaine. 

A  lady  set.  fifty-six,  who  had  had  a  20  per  cent, 
solution  of  hydrochlorate  of  cocaine  used  with 
good  effect  for  removal  of  nasal  polypi,  had  Later 
in  the  year  a  10  per  cent,  solution  syringed  into 
the  nostrils,  when  it  produced  a  condition  of  Bpasm 
of  the  adductor  muscles,  such  as  to  threaten 
asphyxiation,  and  which  necessitated  chloroform 
to  relieve  it. 

Dr.  Hbymann,*)*  in  a  communication  to  the  Berlin 

Medical  Society  of  brilliant  successes  with  Cocaine, 
mentions  the  following  as  an  exception  : — 

After  a  liberal  application  of  solution  of  cocaine 

(strength  not  mentioned)  to  the  pharynx  and  larynx 
for  removal  of  papillomatous  growth,  the  patient 
remained  in  an  apathetic  and  sleepy  condition  for 
five  hours,  with  open  eyes;  he  afterwards  had 
considerable  difficulty  in  walking,  gait  being  very 
uncertain,  with  general  feeling  of  discomfort  ;  pulse. 
temperature,  and  respiration  were  increased,  and 
the  symptoms  did  not  pass  off  for  ten  hours. 

*  Lanctf,  November,  1886.  t  K  T-  November,  ls"">- 
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It  is  more  especially  in  its  application  as  a  hypo- 
dermic injection  that  cocaine  has  gained  for  itself 
a  considerable  renown,  and  greatly  extended  its 
sphere  of  usefulness,  the  anaesthesia  resulting  from 
its  employment  in  this  manner  in  the  soft  tissues 
being  such  as  to  render  painless,  or  at  least  to 
mitigate,  the  suffering  of  a  very  large  number  of 
minor  surgical  operations. 

The  local  effects  produced  by  the  hypodermic 
injection  of  cocaine  are  more  definite  and  constant 
than  when  topically  applied.  Almost  immediately 
after  injection  sensibility  is  deadened  around  the 
puncture,  and  in  a  few  minutes  a  small  circum- 
scribed area  of  insensibility  is  produced.  This 
remains  for  a  short  time,  then  gradually  passes 
off,  and  in  about  twenty  or  thirty  minutes  the 
part  has  regained  its  normal  condition. 

The  hydrochlorate  is  the  salt  most  commonly 
used  for  this  method,  in  solutions  varying  from 
2  per  cent,  to  20  per  cent,  or  stronger.  After 
several  experimental  injections  into  my  arm  with 
various  strengths,  I  have  come  to  the  conclusion 
that  pretty  definite  and  constant  local  effects  follow 
the  injection  of  cocaine  tinder  the  skin.  From  one 
to  two  minutes  after  injection  the  skin  around  the 
puncture  becomes  anaesthetized,  the  anaesthesia 
increasing  in  area  and  completeness  for  from  five 
to  eight  minutes,  after  which  there  is  a  gradual 
return  of  sensation  from  the  periphery  to  the  point 
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of  injection,  reaching  the  normal  in  about  twenty- 
five  minutes. 

The  reputation  of  cocaine  as  a  hypodermic  or 
submucous  injection  is  not,  however,  a  wholly 
unblemished  one,  many  cases  having  been  reported 
of  grave  toxic  effects,  and  still  more  of  unpleasant 
constitutional  symptoms,  which  have  followed  its 
use  by  this  method. 

The  drug  has  been  used  very  extensively  by 
surgeons  for  minor  operations,  and  I  think  it  may 
be  instructive  to  give  the  results  obtained  by  a  l'<w 
experimenters  as  bearing  on  its  use  by  injection  in 
dental  surgery. 

Dr.    Cosgrave,*    for    small    tumour    of    back, 
3 J    X    2J   inches,  J  grain  in  5   minims   of  v. 
injected  on  each  side  of  growth  ten  minutes  before 
operation;  operation  lasting  fifteen  minub  s. 

Result — painless,  patient  remarking  that  it 
seemed  strange  to  see  knife  cutting  and  yet  feel  no 
pain. 

Mr.  C.  Randolph^ — Sebaceous  cyst  of  upper 
eyelid  in  little  girl  set.  twelve.  5  minims  of  1  per 
cent,  injected. 

Result. — Xo  pain  at  all.  wound  healed  by  first 
intention. 

Mi;.    Mayo    Robson.J — Epithelioma   of  t<>: 
removed  by  galvanic  ecraseur.     1<>  minims  of  10 

*  B.  M.  J.,  January,  1^36.  +  B.  M.  J..  l-YLruary.  1SSG. 
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per  cent,  solution  injected  deeply  into  tongue  in 
several  places. 

Result. — Eemoved  painlessly. 

My  colleague,  Mr.  Pearce  Gould,  of  Middlesex 
Hospital,  informs  me  he  has  used  the  drug  hypo- 
dermically  with  very  good  results  in  the  following 
cases,  without  the  occurrence  of  constitutional 
symptoms  : — 

Two  cases  of  circumcision,  adults. 

Two  cases  for  ligature  of  varicose  veins. 

One  removal  of  small  parotid  tumour. 

Several  cases  of  excision  of  tonsils. 

Eadical  cure  of  hematocele,  &c. 
Injecting  from  1  to  4  minims  of  a  20  per  cent, 
solution,  and  allowing  from  five  to  ten  minutes  to 
elapse  between  the  injection  and  operation. 

My  brother,  Dr.  Hern,  of  Darlington,  tells  me  he 
has  used  the  hydrochlorate  with  very  good  results 
in  several  minor  surgical  cases  in  hospital  and 
private  practice, — for  ganglion,  epithelioma  of  lip, 
fistula,  &c, — using  two  injections  of  ~  grain  each 
on  each  side  of,  or  in  near  proximity  to,  part  to  be 
operated  on.     No  toxic  manifestations  occurred. 

I  also  find  the  following  major  opera!  ions 
recorded  in  which  cocaine  has  been  used  as  the 
anaesthetizing  agent  : — 

Dr.  J.  Milton  Eoberts*  performed  two   grave 

*   //.  .1/.  ./.,  January,  1886. 
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operations  (one  section  of  head  of  femur),  the 
cocaine  being  deeply  injected. 

Result  reported  as  painless. 

Successful  amputation  of  thigh  after  injection  of 
1  per  cent,  into  skin,  and  h  per  cent,  into  deeper 
parts.  Pain  complained  of  only  during  Bawing 
of  bone.*" 

For  Dental  Operations  cocaine  has  been  em- 
ployed by  injection  in  two. different  ways:  one,  a 
deep  injection,  the  object  being  to  anaesthetise  the 
nerve  trunks  and  produce  a  central  effect  ;  the 
other,  a  submucous  injection  the  anaesthetic  effect 
of  which  is  purely  peripheral  and  local. 

The  results  of  four  cases  of  deep  injection  by  Dr. 
Raymond  are  recorded  in  Cosmos^  April,  1885. 

I.  On  Dr.  Woodbury,  for  excavation  of  exceed- 
ingly sensitive  carious  cavity  in  first  right  lower 
molar,  13  minims  of  4  per  cent,  solution  were 
deeply  injected  close  to  the  righl  inferior  dental 
foramen,  the  needle  being  carried  through  the 
interna]  pterygoid  muscle.  In  three  minutes  the 
tongue  became  thick  and  numb  on  righl  Bide.  In 
seven  minutes  almosl  complete  anesthesia  of  right 
half  of  tongue  and  gums  around  inferior  teeth. 
Engine  then  used  to  complete  excavation  without 
any  discomfort.  The  anaesthesia  Lasted  for  tw< 
eight  minutes.     There  was  Borne  Btiimesa  and  Bore- 

*  Lemoet,  January,  L886 
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ness  of  muscles  at  dinner  on  the  same  day,  but  no 
symptoms  indicating  any  unusual  treatment  were 
felt  the  next  day. 

II.  Miss  C,  set.  seventeen,  for  whom  10  minims 
of  4  per  cent,  solution  were  injected  under  the  lip 
close  to  infra-orbital  foramen  for  excavation  of  left 
upper  central  incisor. 

Results. — Incomplete  anesthesia  of  teeth,  but 
complete  numbness  of  lip  and  side  of  nose.  In 
twenty-seven  minutes  sensation  returning.  In 
thirty-five  minutes  normal  sensitiveness  completely 
restored,  slight  soreness  of  cheek  next  day,  only 
noticeable  when  touched. 

III.  Mr.  D.,  ret.  twenty-five,  for  excavation  of 
crown  cavity  in  right  upper  wisdom.  13  minims 
of  4  per  cent,  solution  injected  on  nerve  at  its 
emergence  at  infra-orbital  foramen ;  parts  anes- 
thetized similar  to  preceding,  but  cavity  in  wisdom 
remained  as  sensitive  as  before  injection. 

IV.  Mr.  R.,  for  excavation  of  cervical  cavity 
in  first  lower  left  bicuspid,  and  a  previously  tried 
hyperrcsthetic  buccal  cavity  in  molar.  5  minims 
of  10  per  cent,  solution  were  injected  at  inferior 
dental  foramen. 

Results. — In  three  minutes  tongue  anaesthetized  ; 
in  ten  minutes  cavities  excavated  without  any  pain 
further  than  the  consciousness  of  the  instrument's 
presence.       No    pain  with    cold    water,    but  con- 

T  2 
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siderable  pain  felt  soon  after  when  stopping  the 
cavities. 

Some  patients  complained  of  after  pain  in  the 
region  of  the  syringe  puncture. 

Dr.  Perry's  individual  experience: — On  follow- 
ing day,  after  injection  of  2  minims  close  to  mental 
foramen,  felt  uncomfortable  sensation  on  that  Bide 
of  face,  which  soon  increased  to  sudden  jumps 
and  starts,  and  pricking  sensations.  On  second 
day  after,  uncomfortable  feeliiiLf  much  lessened. 
On  third  day  after,  original  Bensations  returned, 
which  were  worse  at  end  of  day  when  tired.  Od 
the  fourth  day  after,  same  sensations  present,  only 
more  pronounced.  The  further  history  of  the  case 
is  not  reported. 

Dr.  Hepburn.* — 8  minims  of  4  per  cent,  solution 
injected  in  close  proximity  to  the  inferior  dental 
foramen,  resulting  in  anaesthesia  of  lower  lip, 
molar,  canine,  and  incisor  teeth,  and  partial 
anaesthesia  of  tongue  od  thai  Bide.  Anaesthesia 
lasted  half-an-hour. 

In  the  absence  of  any  experience  of  this  method 

of  injection,  it  appears  to  me,  apart  from  the 
possibility  of  being  followed  by  unpleasanl  local 
symptoms,  Mich  as  those  experienced  by  Dr.  berry, 

to  be  open  to  grave   objections   from  the  danger  of 

wounding  important  structures,  and  to  be  a  remedy 

so  disproportionate   in    its   risks   to   the  objects   of 

*  I»d.  Praet.,  January,  1881 
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relief,  that  I  for  one  should  hesitate  to  employ  it 
for  such  operations. 

As  a  submucous  injection  for  the  purpose  of 
extraction,  very  many  dental  surgeons  have  re- 
corded experiments,  a  resume  of  which  I  now 
give,  in  some  of  which  the  results  obtained,  both 
as  regards  immunity  from  pain  as  well  as  from  con- 
stitutional symptoms,  are  so  enviously  satisfactory 
that  one  can  only  congratulate  the  experimenters. 

Dr.  W.  Barker*  says  in  the  majority  of  cases  of 
extraction  insensibility  to  pain  may  be  produced 
by  submucous  injections  of  5  minims  of  4  per  cent, 
solution. 

Results. — In  five  to  eight  minutes  the  full  anaes- 
thesia is  produced,  the  extent  of  insensibility  being 
limited  to  a  small  space  around  the  place  of  injec- 
tion. The  effect  lasts  from  ten  to  fifteen  minutes, 
then  passes  away.  Never  had  any  sign  of  local 
inflammation,  swelling,  or  systemic  disturbance. 

Mr.  HuNT,f  of  Yeovil,  suggested  the  use  of 
warm  solutions  of  1  grain  in  9  minims  of  water. 

Results  in  first  dozen  cases. — "  Some  patients,  no 
pain  at  all  complained  of;  in  all  the  rest  the  pain 
was  all  but  done  away  with,  and  they  were  without 
exception  most  gratified." 

No  constitutional  symptoms  or  local  irritation 
observed. 

*  Med.  Tract.,  June,  1885.     t  -»•  -»•  ^-,  Januury,  1886. 
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Professor  Redard*  records  about  forty  cases  of 
injection  of  hydrochlorate  performed  at  Geneva 
Dental  School.  He  injected  50  to  75  centigrams 
of  15  per  cent,  solution. 

Results. — In  all  cases,  the  extraction,  which  was 
usually  performed  by  him  in  ten  minutes  after 
injection,  was  absolutely  without  pain.  No  unplea- 
sant accessory  effects  were  observed,  except  some 
nausea  and  heaviness  of  head  in  young  girls  and 
children. 

Mr.  W.  J.  MARSONf  reports  most  satisfactory 
results  in  about  100  cases  of  extraction  ;  10  minims 
of  10  per  cent,  solution  employed,  and  5  minims 
were  injected  on  each  side  of  alveolus.  He  men- 
tions frequent  complaints  with  patients  of  having 
passed  a  restless  night  after  the  operations,  and  in 
two  cases  nausea  was  noted. 

Me.  TiMMAxJ  reports  his  results  of  trial  with 
cocaine  in  sixteen  cases  of  extraction,  in  only  two 
or  i lnve  .if  which  pain  was  complained  of. 

Iii  two  cases  of  injection  of  1  grain,  there  was 
faintness  and  pallor,  with  cold  perspirations  and 
feeble,  hardly  perceptible  pulse. 

In  another  case,  where  H  grains  were  inje< 
the   patient    felt    sick    and   faint,   and   seemed  be- 
wildered. 

*  B.  M. ./.,  February,  ls>,;.  +  /,•.  1/  /.,  February,  1:>S<3. 

X  Si.  Th"-.'-  Eloep.  Reports,  toI,  w. 
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M.  George  Viau*  records  eighty-six  cases  of  use 
of  cocaine  with  a  2  per  cent,  solution  of  carbolic 
acid.  Out  of  these,  thirty  were  males,  and  fifty-six 
females.  He  employed  5  centigrams  (■§  of  a  grain) 
of  cocaine.  Time  between  injection  and  opera- 
tion, from  five  to  six  minutes. 

Results. — Neither  sex  nor  age  influence  the 
anaesthesia  produced.  No  pain.  Never  met  with 
constitutional  symptoms. 

M.  Tellschow,  in  introducing  Witzel's  method 
of  using  cocaine  to  the  Clinic  of  Dental  School 
of  Paris,  used  10  centigrams  (If  grains).  He 
operated  on  eight  patients  with  uniform  success ; 
in  every  case  anaesthesia  complete  or  sufficient. 

In  two  of  these  patients  there  were  exhibited 
constitutional  disturbances  of  an  alarming  nature, 
and  some  others  felt  general  malaise  of  a  less 
marked  character,  but  sufficiently  severe  to  render 
caution  necessary. 

Mr.  CuMMiNGf  records  a  case  of  a  patient,  a 
lady  ict.  twenty-five,  for  whom  he  injected  7  or 
8  grains  of  cocaine  in  as  many  days  for  the 
extraction  of  roots,  with  fairly  good  results  as  to 
pain,  and  in  whom  no  constitutional  effects  followed. 

He  also  records  his  individual  experience  of 
1  grain  injected  for  extraction  of  upper  central 
incisors.       Immediately   after    injection    the    lips 

*  Ii.  I).  ./.,  March  and  April,  L887.        t   />'.  D.  .-/.,  February,  L887. 
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swelled  up,  and  tongue  had  a  sensation  as  if 
scalded.  In  two  minutes  teeth  were  extracted, 
each  with  considerable  pain.  It  produced  irregu- 
laritity  of  the  heart,  tingling,  and  cold  extremities, 
which  lasted  two  hours.  For  two  days  the  patient 
was  almost  prostrate,  and  without  sleep. 

Mr.  J.  M.  Ackland  has  related  to  me  a  case  of  a 
female,  set.  fifty,  for  whom  he  injected  10  minims 
of  10  per  cent,  solution  for  the  extraction  of  an 
upper  wisdom  tooth,  and  immediately  afterwards, 
for  experimental  purposes,  repeated  the  dose  for 
the  removal  of  an  upper  central  incisor.  Both 
operations  were  performed  painlessly,  bul  an 
attack  of  vomiting  supervened,  accompanied  by 
some  incoordination  of  movement.  The  symp- 
toms passed  off  in  a  short  time. 

Mr.  Ciias.  Tomes*  reports  his  personal  expe- 
rience of  1  grain  injected  in  neighbourhood  of  a 
painful  tooth,  which  failed  t<>  abolish  the  sensi- 
bility, and  shortly  after  injection  unpleasant  toxic 
symptoms  supervened,  among  which  were  giddi- 
ness, nausea,  slighl  unsteadiness  of  gait,  cold  and 
clammy  hands.  The  sensations  of  nausea  and 
feelings  of  discomforl  persisted  for  two  or  three 
hours. 

Mi;.   HAi.Kwii.i.,f  of  Plymouth,    also    relates    his 
personal  experience  of  1 .'.  grains  injected  for  re- 

*  "Trans,  of  Odonto.  Soc,"  1S86.        t  B.  D.  J.,  November,  1887. 


ANESTHETIC    IN    DENTAL    SURGERY.  253 

moval  of  second  lower  right  molar.  Four  minutes 
from  first  injection  the  tooth  was  extracted  by 
himself  at  second  attempt. 

Results. — Anesthesia  was  complete  in  the  gum, 
but  there  followed  in  one  minute  peculiar  sensa- 
tions all  over  the  body,  not  exactly  of  nausea  or 
faintness,  but  more  like  that  produced  by  exhaus- 
tion, cold,  or  want  of  food,  also  decided  dimness 
of  sight,  and  sense  of  depression  at  pit  of  stomach. 

In  two  minutes  there  was  free  perspiration  over 
the  face  without  pallor,  decided  numbness  of  right 
cheek  and  lips  beyond  angle  of  mouth,  and  as 
high  as  the  cheek-bone.  Also  inability  to  hold 
back  the  lips  when  extracting  the  tooth. 

In  ten  minutes  pulse  became  very  slow  and 
feeble,  necessitating  3J.  of  Sp.  Amnion.  Aromat. 

In  fifteen  minutes  noticeable  diminution  of 
numbness  of  cheek  and  lips. 

In  two  hours  numbness  and  general  uneasy 
sensations  nearly  disappeared. 

Mr.  Totiiill*  records  six  cases  of  injection  : — 
In   first  case,  a  girl  get.   twelve,  injection  of  1 

grain  in  warm   water,  and  extraction,  performed 

after   six   minutes,   was   followed   by  stupor  and 

vomiting. 

In  second  and  third  cases,  robust  young  women, 

with  the  same  dose  and  time.     It  was  followed  in 

each  case  by  slight  pain  and  stupor. 

*   B.  D.  ./.,  April,  1887. 
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111  the  fourth  case,  an  anaemic  girl,  with  an 
injection  of  1  grain,  and  the  tooth  extracted  after 
ten  minutes.  The  patient  lost  conscious! Less  for 
two-and-a-half  hours. 

In  the  fifth  case,  an  old  man,  with  Bame  d 
&c.      No   pain   was   felt,    and   no   constitutional 
results. 

In  the  last  case,  a  gentleman  aet.  twenty-seven, 
injection  of  h  grain.  This  was  followed  by  violent 
struggling,  dilated  pupils,  and  vomiting. 

Dr.  Hepburn*  finds  that  the  use  of  20  to  30 
minims  of  4  per  cent,  solution  (1^  grains)  is  often 
followed  by  constitutional  effects,  which,  while 
not  dangerous,  are  somewhat  disagreeable  to  the 
patient.  They  are  as  follows: — Some  general 
anaesthesia,  staggering  gait,  double  vision,  dilated 
pupils,  dizziness  and  nausea  ;  which  effects  usually 
pass  off  in  an  hour  or  so. 

Dr.  Schilling  reports  in  Lancet,  January,  1886, 
ex.  Pharmaceutical  Journal,  6  minims  of  20  per  cent. 
solution,  injected  tor  extraction  of   upper  molar, 

was  followed  by  symptoms  of  which  unconscious- 
ness and  rigid  aspect  of  the  face  were  the  chief. 
Inhalation  of  three  drops  of  amyl  nitrite  restored 
the  patient  to  consciousness. 

Dr.  ELDER,  of  Nottingham. f  reports  :  — 12  minims 
of  10  per  cent,  solution  (freshly  prepared),  injected 

*  Lid.  Pract.,  January.  1885.  +   Lancet,  Norember, 
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under  skin  for  opening  superficial  abscess,  followed 
in  three  to  four  minutes  by  syncope,  twitching 
of  face,  falling  of  jaw,  coldness  of  body,  clammy 
perspiration,  lividity  of  face,  and,  in  fact,  all  the 
appearances  of  imminent  death.  The  patient  was 
several  minutes  recovering  consciousness,  and 
during  the  remainder  of  the  day  felt  very  prostrate. 

Dr.  Knapp*  records  headache,  vertigo,  nausea, 
tottering  gait,  pallor  of  skin,  cold  sweat,  &c,  as 
resulting  from  daily  injection  of  24  minims  of  the 
4  per  cent,  solution  of  hydrochlorate. 

The  results  of  my  own  experience  with  cocaine 
for  extractions,  culled  from  trial  of  ninety  cases 
for  which  I  have  used  it  during  the  past  two 
months  at  the  Middlesex  Hospital  and  the 
Dental  Hospital  of  London,  in  the  carrying  out  of 
which  I  have  great  pleasure  in  acknowledging  the 
valuable  and  intelligent  assistance  of  Mr.  Eouw, 
the  House  Surgeon,  as  well  as  the  Assistant  House 
Surgeons,  are  as  follows  (the  hydrochlorate  was 
used  in  fresh  10  per  cent,  solutions)  : — 

Of  the  patients  58  were  females,  32  males. 


Males. 

Females. 

Total. 

Under  15  there  were 
Over  15  ami  under  20 
Over  20  and  under  30 
Over  30  and  under  50 

10 

8 

<; 
8 

9 

20 
18 
11 

19 
28 

21 

lit 

32 

58 

90 

Average  amount  injected  was  7  minims. 


*   Lawn  t,  November,  1886 
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Amount  Injected. 
In    2  cases    3  minims  were  injected. 


„     9      „       4       „ 

,,  ol      „       5       „ 

„  30      „       6       „ 

„     6      „       7       „ 

„     3      „       8 

„     7      „     10       „ 

„     1      „     12       „ 

Results  as  to  Pain. 

Males. 

Fen 

Totel 

1st.  Where  markedly  successful,  no 
pain  being  complained  of 

2nd.  Where  pain  was  reduced  but 
not  entirely  removed 

3rd.  Considerable  pain,  not  relieved 
at  all 

15 

14 

3 

28 
26 

1 

43 
40 

7 

The  average  time  between  injection  and  opera- 
tion was  7  minutes  (nearly). 

In    1  case    it  was    3  minutes. 
„     4  cases  it  was    4 
„  15  „  5 

„  17  ..  6 

„  27  ..  7 

..   15  „  o 

..6  ..  9 

„     4  „  10 

„     1  »  11 

The  operations  performed  were  as  follows : — 
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Extractions. 

Molars  56 

Bicuspids      ...  ...  ...  ...     25 

Canines  and  incisors  ...  ...     13 

In  six  cases  double  extractions  were  performed, 
the  teeth  removed  not  being  in  proximity  to  each 
other.  In  these  cocaine  was  injected  for  one 
tooth  only,  and  in  order  to  leave  the  patients  free 
from  prejudice  and  bias  in  their  reports  of  sub- 
jective sensations,  the  tooth  to  be  removed  without 
cocaine  was  injected  with  water  in  two  instances. 
Nearly  all  patients  agreed  in  reporting  more  pain 
where  cocaine  was  not  used,  and,  I  may  add,  their 
demonstrations  coincided  with  their  statements. 
In  one  case  only  the  patient  stated  "  there  was  not 
much  difference." 

Pulse. — It  is  difficult  to  estimate  the  effect  on  the 
pulse,  especially  in  hospital  patients,  inasmuch  as  the 
results  of  mental  excitement,  due  to  the  impending 
operation  and  the  effects  of  the  sights  and  sounds 
of  the  operating  rooms,  cannot  be  eliminated. 
The  usual  effect  noticed  was  a  considerable  in- 
crease in  the  rate  of  the  pulse.  In  twenty-five 
cases  where  the  pulse  was  taken  before  injection, 
and  again  two  to  three  minutes  after,  the  average 
increase  in  the  rate  of  the  pulse  was  15. 

In  twenty  of  these  cases  the  pulse  was  taken 
againfrom  ten  to  twenty  minutes  after  the  injection 
and  operation.     In  fifteen  <>f  these  the  pulsations 
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averaged  14  above  the  rate  before  injection;  in 
the  remaining  five  the  average  pulsation  waa  6 
below  the  rate  before  injection. 

Constitutional  Effects. — In  three  cases  somewhat 
distressing  toxic  Bymptoms  were  produced,  as 
headache,  severe  palpitation,  syncope  (n<>t  severe), 
nausea,  precordial  pain,  tingling,  unsteadine—  of 
gait,  vertigo,  cold  perspiration,  and  some  prostra- 
tion. These  passed  oil'  in  two  cases,  in  one  of 
which  coffee  was  administered  with  good  effect,  in 
about  half-an-hour ;  in  the  third  case,  a  girl  apt. 
eighteen,  who  manifested  a  good  deal  of  hysteria, 
only  after  an  ice-bag  had  been  applied  to  the  head, 
and  the  patient  had  slept  abont  an  hour. 

In  one  of  these  cases  10  minims  of  the  1<»  per 
cent,  solution  was  given ;  in  another,  8;  in  the  third, 
6.  The  patient  to  whom  LO  mimims  was  given 
was  injected  on  the  following  week  with  half  the 
previous  dose  (viz.,  5  minims),  and  with  the  ex- 
ception of  very  slight  palpitation  had  no  bad 
symptom. 

In  fifteen  cases  slight  constitutional  sympti 
were  observed,  Buch  as  pallor,  feeling  offainti  i  bs, 
slight  giddiness,  hot  or  cold  perspirations,  all  of 
which  passed  oil'  in  a  lew  minutes.  In  - 
these  the  symptoms  were  only  objective—  '.;/..] tailor 
and  slighl  perspiration  over  the  fac< — in  which  t lie 
patients  declared  they  felt  nothing  amiss. 

I  am  unable  to  lay  these  Bymptoms  wholly  to 
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the  charge  of  the  cocaine,  inasmuch  as  the  mental 
effect  of  apprehension,  coupled  with  the  slight 
physical  pain  of  the  syringe  puncture,  might  have 
produced  them ;  we  see  such  symptoms  sometimes 
follow  the  operation  of  vaccination  in  adults. 
For  injection  a  small  needle  was  used. 

No.  of  Punctures. 

In    4  cases  1  puncture  was  made. 
„  51     „     2  punctures  (1  outside,  1  inside  alveolus). 
„  23     „     o         „         (2       ,,        1  ,,  ). 

„  12     ,,     4         „         (2  or  o  outside,  1  or  2  inside 

alveolus). 

The  three  jmnctures  seemed  to  give  the  best 
result — one  on  the  lingual  aspect  of  the  tooth,  and 
two  on  the  labial ;  the  latter  being  placed,  one  in 
front,  and  the  other  behind  the  prominent  ridge  on 
the  buccal  alveolus  corresponding  to  the  root  of 
the  tooth  operated  upon. 

The  pain  due  to  the  puncture  for  injection  may 
be  reduced  considerably  by  using,  first,  small 
needles ;  secondly,  by  injecting  one  minim  of 
cocaine  immediately  the  point  is  introduced  to 
the  mucous  membrane,  after  which  the  further 
intrusion  of  the  needle  is  not  felt  by  the  patient. 

Before  proceeding  to  a  conclusion  1  would  like 
to  point  oul  that — 

1st.  We  are  dealing  with  a  powerful  alkaloid, 
as  demonstrated  by  its  physiological  action. 
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2ndly.  We  are  using  it  in  a  manner  by  which 
its  full  physiological  effect  on  the  Bystem 
is  very  rapidly  attained,  and  by  which 
errata  are  easily  and  surreptitiously  in- 
troduced. 
Bearing  these  in  mind  three  guiding  principles 
can,  I  think,  be  formulated — 

I.  That  the  dose  should  be   a   very  red 
one. 
II.  The   instruments    used    should  be   scrupu- 
lously clean. 
III.  The  solutions  should  be  perfectly  pure. 
The  necessity  of  the  first  may  be  gathered  from 
the  analogous  therapeutical  employment  of  other 
alkaloids. 

The  importance  of  the  second  is  known  to  all. 
and  the  significance  of  the  third  is  better  appre- 
ciated from  the  fact  thai  aqueous  solutioi  - 
cocaine  and  its  salts  are  found  after  the  Lapse  "!'  a 
few  days  to  develop  a  fungus  which  usually  pro- 
duces a  cloudiness  of  the  solution.  Ami  many  i 
are  reported  in  the  medical  journals  of  untoward 
results  following  the  use  of  -'ale  solution-  of 
cocaine;   fresh  >ohit i< >n-  should,  therefore,  only  be 

used. 

The  foregoing  cases,  1  think.  Bhow  that — 
I.  Doses    of   1    grain    and    upwards,    hypo- 
dermically    injected,  are    comparatively 
frequently     followed    by    constitutional 
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symptoms,  which,  if  not  actually  grave, 
are  nevertheless  distressing  and  dis- 
agreeable. 

II.  That  doses  of  which  the  maximum  is  half 
a  grain,  though  not  absolutely  free  from 
constitutional  effects,  are  very  much  less 
frequently  followed  by  such.  The  symp- 
toms, if  any,  produced,  being  for  the  most 
part  transient  and  unimportant,  the  un- 
pleasantness commonly  passing  off  in  a 
few  minutes. 

III.  The  anaesthetic  results  of  half-grain  doses 
for  the  extraction  of  teeth  lead  one  to 
think  that  any  further  serious  reduction 
in  amount  would  be  insufficient  to  relieve 
the  pain  of  the  operation. 

In  judging  of  the  practicability  of  the  employment 
of  cocaine  as  an  anaesthetic  for  extractions,  one 
has  to  weigh  the  advantages  and  disadvantages  of 
its  employment,  and  compare  it  with  those  agents 
for  the  production  of  general  anaesthesia  now  in 
use.  After  doing  so,  I  am  led  to  the  following 
conclusion,  viz.,  that  as  an  agent  for  general  use  in 
exl  raction  : — 

1.  The  physical  barrier  to  injection  which  the 

bony  alveolus  interposes. 
II.  The  pain,  however  slight,  due  to  the  punc- 
t  lire  of  the  syringe 
VOL.    XIX. — VII.  U 
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III.  The  mental  suspense  due  to  the  necessity 

of  waiting  several  minutes  between  the 
injection  and  operation. 

IV.  The  full  consciousness   under   which    the 

operation  is  performed. 
V.  The  varying  idiosyncrasy  of  patients  with 
reference  to  the  drug. 
VI.    The  inconstancy  of  production  of  complete 

anaesthesia. 
VII.    The  necessity  of  limiting  the  dose,  so  that 
only  one  part  of  the  mouth  can  be  Bafely 
anaesthetized  for  the  same  patient   at    :i 
given  time,  and  that  only  such  as  to  allow 
of  one,  or  at  most    two  teeth  being  re- 
moved. 
These  all  combine  to  relegate  the  drug  to  a  sub- 
ordinate and  secondary    position,  leaving  nitrous 
oxide  gas  in  the  possession  of  the  field,  as  the  facile 
princeps  for  the  vast   majority  of  Buch  operations. 
Other  than  for  extraction  there  arc  various  opera- 
lionsin  which  cocaine  can  be  beneficially  employed 
as  an  obtunding  agent,  as  a  submucous  injection 
in  dental  practice,  such   as    for    wed-.-,    clamps, 
separators   as   recommended   by   Mr.   Smale,   the 
excision  of  gum  tissue,  removal  of  small  growths, 
opening  of  deep-seated  abscesses,  reduction  of  pain 
in  manipulation  of  fractured  maxilla  for  models 
or  splints,  operations  on  teeth  affected  with  acute 
periostitis,  &c,  and  in  doses  nol  exceeding  I  grain 
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of  the  hydrochlorate  may  be  performed  in  a  pain- 
less manner,  and  without  serious  risk  of  toxic 
symptoms. 

In  judging  of  the  results  of  all  local  anaesthetics, 
the  effect  of  imagination  on  the  mind  of  the  patient 
has  to  be  eliminated.  With  due  regard  to  this,  I 
believe  that  cocaine,  although  not  all  that  could  be 
wished,  is  yet  one  of  the  most  powerful  local 
anaesthetics  which  have  been  introduced  to  the 
profession  of  late  years,  and  is  on  the  whole  a 
valuable  and  material  addition  to  the  Dental 
Pharmacopoeia. 


l   I 


(  264  ) 


Discussii  >\*. 

Mb.  J.  S.  Turner  said  the  amount  of  matter  submitted  for 
their  consideration  that  evening  was  so  large,  that  it  would 
be  impossible  to  enter  upon  a  profitable  discussion  unless 
some  opportunity  was  afforded  for  its  digestion  and  assimila- 
tion. He  thought  it  likely  that  arrangements  might  already 
have  been  made  for  the  business  of  the  next  meeting  which 
would  prevent  the  possibility  of  the  proper  discussion  of  this 
interesting  and  important  subject  then,  and  in  that  case  he 
would  suggest  that  it  should  be  adjourned  till  November,  by 
which  time  the  members  would  have  ample  opportunities  of 
enlarging  their  experience. 

Mr.  Henri  Weiss  suggested  that,  if  it  was  not  contrary  to 
rule,  the  discussion  on  these  papers  might  be  taken  at  tin- 
next  meeting  in  place  of  the  usual  Casual  Communicati 

The  President  said  that  at  thai  time  there  were  not  many 
Casual  Communications  entered  Eor  the  June  meeting,  but  he 

doubted  whether  the   half-hour  Bel    apart   for  this   part    of  the 

business  would  suffice  for  the  discussion  of  a  subject  in  which 
so  much  interest  was  taken.     The  paper  ;tt  the  next  me  I 
would  be  read  by  Professor  Horsley,  and  the  time  for  that 
must  not  be  encroached  upon. 

Mi:.  S.J.  Hutchinson  supported  the  proposal  to  adjourn 
the  discussion  til]  November.  Much  additional  information 
might  be  gained  during  the  interval  if  members  would  keep 
careful  records  of  the  results  of  injection  cases, and  especially 
of  those  in  which  unpleasant  effects  occurred.  He  thought 
the  delay  would  bring  about  a  more  instructive  discussion. 

Mb.  Stores  Bj  knett  suggested  that  the  discussion  should 
be  made  the  special  business  of  the  evening,  no  paper  being 
read  at  that  meeting.  A  very  general  interest  was  taken  in 
the  subject,  and  a  good  many  of  the  members  would  probably 

wish  to  relate  their  evperie:. 
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Mr.  Hern  asked  whether  an  extra  meeting  could  not  be 
arranged  in  June,  at  which  the  adjourned  discussion  could  be 
taken  ? 

Mr.  Stocken  spoke  in  favour  of  the  adjournment  till 
November,  and  formally  moved  a  resolution  to  this  effect, 
which  was  seconded  by  Mr.  Charters  White,  and  carried  by 
a  considerable  majority. 

The  President  then  thanked  Messrs.  Cunningham  and 
Hern  on  behalf  of  the  Society  for  their  very  interesting  and 
valuable  papers  ;  also  Dr.  Elliott  and  Messrs.  Humphrey?, 
Lloyd  Williams,  and  Wallis  for  their  Casual  Communications, 
and  announced  that  at  the  next  meeting  of  the  Society  (on 
June  7th)  a  paper  would  be  read  by  Professor  Victor  Horsley 
on  a  case  of  Epileptiform  Neuralgia  of  the  Fifth  Nerve. 

The  Society  then  adjourned. 
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DESCRIPTION  OF  PLATE 

Lower  jaw  of  a  gorilla,  purchased  by  the  Society,  with  the 
skull,  in  lss."),  having  two  supernumerary  teeth  embedded 
in  the  bone  beneath  the  coronoid  process  and  Bigmoid  notch. 
Originally  only  a  small  nodnle  of  enamel  was  visible  on  the 
inner  surface  of  the  right  ascending  ramus,  just  external  to 
the  upper  extremity  of  the  inferior  dental  canal.  On  cutting 
away  the  bone,  this  nodule  was  found  to  he  a  portion  of  a 
supernumerary  tooth  having  a  conical  crown  and  a  - 
tapering  root.  Lying  above  ii  another  supernumerary  tooth 
was  discovered,  oi  which  there  lad  previously  been  m 
whatever.     This  was  likewise  exposed  by  remoi  super- 

jacent bone,  and  found  to  be  a  larger  tooth  with  a  conical 
crown  and  three  Long  narrow  roots.  The  teeth  were  lying 
parallel  to  each  other,  with  tluir  crowns  pointing  upwards 
and  backwards,  so  that  they  could  hardly  under  any  circum- 
stances have  been  erupted  in  the  alveolar  arch. 


EXPLANATION  OF  PLATES  TO  DR.  BUXTON'S 
PAPER. 

(See  page  90.) 

These  plates  represent  curves  taken  in  the  Physiological 
Laboratory  of  University  College,  London,  by  kind  permis- 
sion of  Professor  Schafer. 

No.  I  shows  the  pressure  of  blood  in  the  carotid.  As  soon 
as  the  nitrous  oxide  gas  had  fairly  replaced  the  air  in  the 
lungs  a  slight  fall  of  blood  pressui-e  took  place,  which  con- 
tinued until  the  nitrous  oxide  was  turned  off  and  the  animal 
was  permitted  to  breath  air,  when  a  rapid  rise  of  pressure 
took  place. 

The  lower  curve  represents  the  changes  of  volume  occurring 
in  the  kidney  of  an  animal  under  nitrous  oxide.  The  kidney 
was  enclosed  in  an  oncometer  and  the  curve  taken  with  an 
oil  manometer.  In  this  case  a  decrease  in  the  size  of  the 
kidney  appeared  at  the  same  point  as  that  at  which  the  blood 
pressure  began  to  fall.  This  change  in  the  kidney  repre- 
sents a  fall  of  blood  pressure  in  that  viscus.  Upon  access  to 
air  complete  resumption  of  normal  pressure  took  place. 

In  No.  II  similar  curves  are  taken  when  the  artificial 
respiration  performed  mechanically  upon  a  curarised  animal 
was  discontinued.  In  marked  contrast  to  No.  I,  the  kidney 
curve  did  not  fall,  while  the  blood  pressure  curve  underweni 
little  change.  Hence,  comparing  a  brief  period  of  deprivation 
of  air  with  a  similar  period  during  which  uitrous  oxide  is 
given,  both  the  blood  pressure  and  the  kidney  curves  differ. 

No.  II!  shows  the  effect  of  a  very  prolonged  period  of 
nil  pons  oxide  administration. 

No.  IV  shows  the  effeel  of  deprivation  of  air  for  a  like 
period.  In  the  firsl  case  the  blood  pressure  remains  un- 
altered or  falling  slightly,  bui   eventually   l.-ills  rapidly,  and 


EXPLANATION    OF    PLATES. 

finally   recovers  by  passing   through    a  period    of   vascular 

excitement  marked  by  leaps  and  bounds.  Under  asphyxia] 
conditions  the  blood  pressure  curve  is  raised  almost  from  the 
beginning. 

Under  nitrous  oxide  (III)  the  kidney,  as  soon  as  the 
gas  has  fairly  asserted  itself,  steadily  contracts  until,  simul- 
taneously with  the  fall  of  blood  pressure,  it  undergoes  a  very 
marked  and  rapid  diminution  in  size.  Under  asphyxia  (IV) 
the  kidney  does  not  contract  until  the  heart  has  given  out, 
as  shown  by  the  tumultuous  state  of  the  blood  pressure  curve ; 
then  the  kidney  rapidly  contracts.  Thus  in  III  the  con- 
traction is  more  gradual  and  occurs  much  sooner  than  in 
IV,  and  is  wholly  independent  of  heart  failure,  as  in  III 
the  heart  was  beating  regularly  and  well  throughout  the 
time  occupied  in  taking  the  trace. 

No.  V  shows  further  blood  pressure  and  kidney  corvee 
under  nitrous  oxide. 
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ORDINARY  MONTHLY  MEETING. 

June  6th,  1887. 
CHAS.   S.  TOMES,  F.R.S.,  President,  in  the  Chair. 


The  Minutes  of  the  previous  meeting  having  been  read  and 
confirmed, 

Mr.  W.  B.  Paterson  signed  the  Obligation  Book,  and 
was  formally  admitted  to  membership  by  the  President. 

Dr.  Dudley  Buxton  and  Mr.  J.  Bland  Sutton,  F.R.C.S., 
were  then  balloted  for  and  elected  Honorary  Members  of 
the  Society,  and  Mr.  J.  Trude  Fbipp,  L.D.S.  Ed.  & L,  of 
Willesden,  was  also  elected  a  Resident  Member. 

The  Librarian  (Mr.  Weiss)  called  attention  to  a  copy 
of  Crowley's  Dental  Bibliography,  on  the  margin  of  which 
were  marked  the  case  numbers  of  those  books  which  were  to 
be  found  in  the  Society's  Library,  thus  showing  at  a  glance 
those  which  it  did  and  those  which  it  did  not  possess. 
Hitherto,  in  order  to  be  sure  that  a  book  was  not  in  the 
Library,  it  had  been  necessary  to  search  first  the  Catalogue 
and  then  the  Appendix.  This  little  book  would  therefore, 
be  thought,  save  a  good  deal  of  trouble. 

The  Curator  (Mr.  Storer  Bennett)  said  be  had  received 

Several  additions  to  the  Museum  since  the  last  meeting.  Mr. 
A.  B.  Alexander  had  sent  some  models  of  cleft  palate  cases, 
and  Mr.  Rogers,  of  ( 'heltenham,  a  fine  disart  ieulated  skeleton 
"I   a  badger.       Be    had    also    received  a    number  of  fossil  teeth 

of  sharks,  elephants,  (her.  Ac,  from  Mr.  U.  J.   Larking.     A 
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large  portion  had  been  found  between  Charlestoi 

ami  the  Bull  River;  the  real  bad  been  discovered  nearMons, 

in  Belgium.     He  had  hoped  thai  Mr.  Larking  would  be  able 

to  write  a  paper  on  the  subjecl  for  the  Society,  but   he  was 

about   to   sail    Eor   Australia,   so    had    merely    banded    over 

the  collection,  which  was  a  very  line  one.  for  the  Society's 

acceptance. 

Mr.  Hi:\ki  Weiss  showed  the  crown  of  a  right  lower  first 
bicuspid,  the  loss  of  which  had  been  consequent  on  inflam- 
mation spreading  from  an  alveolar  abscess  attached  to  the 
first,  deciduous  molar,  the  formative  tooth  pulp  having  been 
destroyed,  and  the  cap  of  the  growing  tooth  exfoliated. 

The    history    of   the    case    was    briefly    as    follows : — The 
patient,  a  little  girl,  four  years  of  age,  was  brought  to  him 
at  the  National   Dental  Hospital   with    a   history   • 
attacks  of  swelled  face.     On  examination  there  was 
the  surface   of  the  gum    what   at    first   sight    looked    like  a 
piece  of  bone — a  poi  tion  of  the  alveolar  ]  r  a  portion 

of  the  root  of  the  first  temporary  molar.  But  on  closer 
examination  it  proved  to  be  the  crown  of  the  first  bicuspid, 
lying  iii  a  crypt  on  the  gum  and  barely  attached.  Peeling 
assured  that  it    was  necrosed  and  quite  useless,  Mr.  v. 

removed  it  and  left  the  carious  deciduous   tooth    in    the   hope 

that  it   might    still    render  some  Bervice  in   the   | 

mast  icat  ion. 

Whether  or  no  any  trace  of  tooth  pulp  had  been  left  which 
would  continue  to  build   up  a  deformed  kind  of  tooth,  must 

he  left   a-  a  matter  of  -peculation. 

The    point    for   consideration    in    a    case   of   that    kind 
what   action  should  be  taken  when  an  alveolar  absceSS  occurs 
at    a    period    coincident    with    the    active    development  of  the 
eiowns    of    the    permanent    teeth':      The   great    advant 
retaining  the  temporary    teeth  until   their   bv  were 

ready  to  take  their  place  was  known  to  all.     It  Only  remained 

to  determine  whether  anj  period  could  he  laid  down  within 
which  it  would  l>e  justifiable  to  extra  jiven  temporary 

tooth.  BO   as    to   preclude   a-    far   a-   possible   any  ii  " 
witli  the  perfect  development  of  its  slice 
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Mr.  Ackert  remarked  that  cases  like  that  which  Mr. 
Henri  Weiss  had  mentioned  were  by  no  means  uncommon. 
He  had  quite  recently  had  a  child  brought  to  him  with  the 
roots  of  a  first  temporary  molar  and  the  necrosed  crown  of 
the  corresponding  bicuspid  both  lying  on  the  surface  of  the 
gum  ;  he  removed  them  together. 

Mr.  Storer  Bennett  showed  a  curious  specimen  of  abnormal 
tooth  development  in  a  jaw  of  the  Stone,  Age,  one  of  those 
which  had  been  exhibited  to  the  Society  some  months  pre- 
viously by  Mr.  Cunnington.  It  was  the  lower  jaw  of  a  child, 
on  careful  examination  of  which  he  found  one  of  the  second 
bicuspids,  partially  formed,  in  an  inverted  position,  with  its 
cusps  dowm  wards  and  its  root  upwards  between  those  of  tin- 
second  temporary  molar. 

The  President  remarked  that  the  specimen  was  specially 
interesting  as  showing  that  dental  irregularities  were  not 
things  of  to-day. 

Mr.  Willoughbt  Wkiss  showed,  for  Mr.  J.  B.  Bridgman, 
of  Norwich,  models  of  a  case  of  irregularity  in  a  girl,  aged 
eighteen,  one  of  the  worst  he  had  ever  met  with.  The 
peculiarity  of  the  case  was  that  the  upper  centrals  were 
almost  directly  in  front  of  the  laterals,  and  also  outside  the 
arch.  Mr.  Bridgman  was  anxious  to  obtain  the  opinion  of 
members  as  to  the  mode  of  treatment  most  likely  to  effect  a 
speedy  improvement,  the  patient  being  in  humble  circum- 
stances. The  prevailing  opinion  seemed  to  be  that  the 
centrals  should  be  extracted. 

Me.  Boyd  Wallis  showed  a  very  handy  little  instrument 
for  removing  cotton  dressings,  designed  by  Mr.  Butler 
Sin vi  he,  of  Brook  Street. 

Mr.  S.  J.  Hutchinsom  exhibited  the  "Welsbach  Incandes- 
cent Light,  consisting  of  a  small  Bunsen  burner  over  which 
is   placed   a  cap  made    of   cotton    impregnated    with    s  «ne 

mineral  salts.       Il  gave  a   very   hrilliant    white  lighl    with  very 
lit  t  le  heat . 

The  I'i.i  im-.i  then  called  upon  Prof.  Victor  Eorsley, 
K.K.S..  to  read  the  paper  of  the  evening  on  "  The  Pathology 
of  Inveterate  Neuralgia  of  the  Fifth  Nerve." 

X    2 
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Notes  on  the  Pathology  of  Inveh  rate  Nt  uralgia  of  the 
Fifth  Nerve,  illustrated  I >y  cases  treated  successfully 

by  Avulsion  of  the  Nerve  close  to  the  Skull. 

Bi  VictobA.H.  Hoeslet.M.B.  &  B.S.Lokd.,P.R.C.S  .F.R.S., 
Assistant    Surgeon    to    University    College    Hospital, 

Surgeon  to  the    National    Hospital    i'<>r  the    Pa  ml. 
ami  Epileptic,  &  0. 

Mi;.  President  and  Gentlemen, 

It  is  not,  of  course,  my  intention  to  weary  you 
with  details  of  cases  of  neuralgia  which  I  have 
treated  by  operation,  but  I  wish  to  bring  before 
you  certain  points  of  interest  in  these  cases,  and 
more  especially  points  in  regard  to  diagnosis; 
points,  moreover,  upon  which  I  am  very  desirous 
•  it  obtaining  information.  For  these  cases  have 
only  come  under  my  observational  a  very  late  Btage 
of  the  malady.  The  earliest  period  at  which  a 
patient  has  applied  to  me  has  been  three-and-a-half 
years  after  the  onsel  of  the  mischief,  whilst  in  one 
case  it  was  as  much  as  Beven  years  after. 

In  all  the  cases,  after  operation.  1  have  heard 
the  same  Btory,  \i/..  gratification  at  being  relieved 
from  pain,  and  regrel  at  the  loss  of  many  Bound 
and  useful  teeth.  Are  there  then  no  indications 
by  which  we  can  diagnose  pain  which  is  di 
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mischief  somewhere  along  the  tract  of  the  nerve 
from  that  which  is  due  to  disease  of  the  teeth  ?  If 
we  could  do  this  with  some  degree  of  certainty  we 
should  make  an  important  step  forward  in  dealing 
with  these  painful  and  often  troublesome  cases, 
and  it  is  in  the  hope  of  being  able  to  decide  this 
question  that  I  desire  to  have  to-night  the  benefit 
of  the  experience  of  the  Odontological  Society. 

Now  if  a  patient  comes  to  us  complaining  of 
pain  in  the  area  supplied  by  the  fifth  nerve  I  take 
it  that  we  at  once  put  the  question  to  ourselves 
whether  the  pain  is  caused  by  mischief  of  cerebral 
origin,  or  whether  it  is  due  to  peripheral  irritation  ; 
and  if  the  latter,  whether  the  disease  is  somewhere 
along  the  trunk  of  the  nerve  or  in  the  teeth. 

It  is  scarcely  necessary  for  me  to  dwell  on  the 
possibility  of  the  pain  being  due  to  intra-cranial 
disease.  The  general  rules  for  the  detection  of 
intra-cranial  mischief  will  generally  suffice  for  its 
discovery.  The  next  question,  viz.,  the  diagnosis 
between  affections  of  the  trunk  of  the  nerve  and  of 
its  peripheral  terminations,  is,  however,  not  so  easy. 
Perhaps  if  I  mention  to  you  the  main  points  in 
the  cases  which  I  have  treated, — two  of  the  patients 
are  in  the  next  room, — these  will  serve  as  centres 
on  which  the  discussion  may  turn. 

The  first  <-:i<c  is  thai  of  a  man,  aged  sixty,  who 
had  suffered  for  Beven  years  before  1  saw  him. 
All  the  branches  of  the  fifth  aerve  were  affected, 
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bui  ii  was  clear  thai  the  starting  point  of  the 
attacks  was  the  middle  division  of  the  nerve.  Tin- 
pain  appeared  to  arise  about  the  centre  of  the  malar 
bone,  and  from  that  point  it  radiated  over  all  the 
branches  of  the  fifth  on  the  left  side  of  the  face. 

Thinking  thai  the  source  of  irritation  was  in  the 
superior  maxillary  division,  I  cul  down  upon  the 
infra -orbital  branch,  and  following  it  up,  removed 
as  I  believed  the  whole  of  the  nerve  as  far  back  as 
the  foramen  rotundum.  The  pain  was  entirely 
relieved  for  the  time,  but  returned  in  a  few  days  in 
the  palate.  Thinking  that  the  posterior  palatine 
branch  might  have  escaped  me,  I  cut  down  upon 
the  palate  and  removed  the  palatine  nerve. 

After  this  operation  the  pain  ceased  for  Beven 
months,  when  it  recurred  in  the  inferior  dental 
nerve,  and  I  was  obliged  to  operate  again  and 
remove  a  considerable  portion  of  this  nerve.  I 
believe  I  am  justified  in  Baying  thai  experience 
shows  that  it  is  not  sufficient  to  destroy  the  inferior 
dental  nerve  as  it  lies  in  its  bony  canal:  it  must 
be  removed  close  up  to  the  foramen  ovale. 

You  can  reach  the  nerve  perfectly  well,  without 
injuring  any  important  structure,  and  without 
producing    any    appreciable    Bear, — provided,   of 

course,  thai  primary  union  is  obtained. — by  adopt- 
ing the  following  method. 

The  part  being  shaved,  &c,  a  superficial  incision 

is  made,  with  Btrict  antiseptic  precautions,  just  in 
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front  of  the  ear,  and  extending  from  the  zvsfoma 
to  the  angle  of  the  jaw.  From  this  point  a  further 
cut  is  made,  along  and  below  the  edge  of  the  jaw, 
as  far  as  the  facial  artery.  The  triangular  flap  of 
skin  thus  mapped  out  is  reflected  forwards,  great 
care  being  taken  to  raise  with  the  skin  only  the 
superficial  fat,  i.e.,  not  quite  to  the  deep  fascia. 
The  reason  of  this  is  that  the  branches  of  the  facial 
nerve  as  they  issue  from  the  anterior  border  of  the 
parotid  gland  course  over  the  deep  fascia  covering 
the  masseter  muscle.  The  edge  of  the  parotid 
gland  must  now  be  defined  at  the  upper  part,  where 
Stenson's  duct  leaves  it,  and  here  it  must  be 
detached  upwards  and  backwards  from  the  masseter 
muscle.  This  can  be  accomplished  with  perfect 
safety  to  the  surrounding  structures,  e.g.,  the  duct 
and  facial  nerve,  by  making  a  horizontal  incision 
through  the  masseteric  fascia  from  the  posterior  to 
near  the  anterior  border  of  the  muscle  and  then 
raising  the  tissues  from  off  the  muscle. 

This  done  and  all  the  parts  held  aside,  the  mas- 
seter is  divided  on  the  jaw  and  pushed  upwards, 
together  with  the  superficial  parts,  and  downwards 
and  backwards  with  retractors.  The  jaw  is  now 
trephined  just  in  front  of  the  strong  ridge  which 
runs  down  the  outer  surface  of  the  ramus  from  the 
condyle.  The  outer  plate  of  bone  removed,  tli<' 
nerve  is  found  in  its  canal  at  its  upper  end.  The 
nerve   and  artery    being    pushed    backwards,    the 
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ramus  of  the  jaw  is  further  divided  upwards  by 
bone  forceps  until  the  trephine  hole  is  laid  into  the 
hollow  of  the  sigmoid  notch.  The  inferior  dental 
nerve  can  now  be  followed  up  by  pressing  aside 
the  fat  and  vessels  to  within  half  an  inch  of  the 
foramen  ovale.  Here  it  is  divided,  and  about  an 
inch  of  it  removed.  The  parts  are  then  approxi- 
mated, a  catgut  drain  placed  in  the  cavity  and 
brought  out  opposite  the  middle  of  the  incision,  the 
skin  carefully  united  by  means  of  horsehair  Butures, 
and  the  wound  covered  with  a  dry  dressing  of 
boracic  acid,  carbolic  gauze,  and  a  little  sal 
alembroth*  wool.  Healing,  so  far,  has  invariably 
taken  place per primam  intentionem. 

I  performed  this  operation  about  seventeen 
months  ago,  and  the  patienl  tells  me  thai  he  had 
complete  relief  until  within  the  last  week,  when  he 
had  a  few  twinges  in  the  palate,  but  none  in  the 
part  supplied  by  the  inferior  dental.  Whether  or 
no  this  is  going  to  be  the  commencement  of  a 
recurrence  of  the  original  mischief  in  the  middle 
di\  Lsion  I  cannot  say.  but,  at  all  events,  the  patient 
has  had  more  than  a  year  of  complete  relief.f 

The  next  patient  was  a  man.  aged  sixty-five,  for 
whom  1  performed  the  operation  of  removing  the 

*  Sal  alembroth,  a  doable  sell  of  perohloride  of  merourj  and  unn 
■wool  soaked  in  a  solution  of  this  a  used  bj  -urgeons  as  an  antiseptic 
dressing. —  Ed. 

t  September,  ls^7.     Tlieae  twinges  disappeared  after  a  fen 

of  gelsemiuin. 
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middle  division  of  the  fifth  nerve  only.  This  was 
followed  by  complete  relief,  and  he  remains  cured 
so  far.  The  operation  was  performed  about  nine 
months  ago. 

The  third  case  is  that  of  the  matron  of  an  infir- 
mary, who  had  suffered  severely  for  three-and-a-half 
years.  Many  drugs  had  been  tried,  and  the  only 
one  which  for  some  time  seemed  to  control  the 
pain  was  croton-chloral.  I  performed  the  same 
operation  on  her  as  on  the  preceding  patient,  and 
she  also  has  obtained  entire  relief. 

The  last  case,  operated  on  only  a  few  weeks  ago, 
and  which  I  treated  in  conjunction  with  Dr.  Blok, 
of  Stoke.  Newington,  was  the  worst  I  have  ever 
seen.  The  patient,  a  lady,  had  not  for  a  fortnight 
previous  to  the  operation  been  able  to  take  food 
by  the  mouth  at  all.  The  lower  lip  was  much 
swollen,  and  the  slightest  contact  with  anything 
caused  intense  pain,  which  was  most  acute  in  the 
inferior  maxillary  nerve,  but  radiated  to  the  other 
branches  of  the  fifth.  It  was  so  distinctly  localized 
in  the  inferior  dental  nerve  that  this  was  obviously 
the  one  to  remove.  I  therefore  performed  the 
operation  just  described.  A  slight  salivary  fistula 
resulted,  but  this  did  not  interfere  with  the  healing 
of  the  wound  by  the  first  intention,  and  the  fistula 
rapidly  closed  on  the  application  of  caustic  by 
Dr.  Blok.  The  patient  has  been  quite  free  from 
pain  since. 
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These,  then,  are  briefly  the  details  of  the  c 
upon  which  I  now  propose  to  dwell  for  a  few 
minutes,  and  I  think  it  will  be  better,  for  the 
purpose  of  fixing  the  points  of  the  problem  before 
us,  if  we  consider  for  a  moment  the  anatomy  of 
a  mixed  sensory  nerve,  and  thus  place  the  (plot  ion 
on  a  broad  basis. 

In  the  first  place  we  must  admit  that,  what* 
maybe  the  ultimate  physiological  explanation  of 
the  fact,  there  must  be  in  a  mixed  nerve  fibres 
which  exert  a  trophic  influence  on  the  pans 
supplied  by  the  nerve,  and  if  these  are  damaged, 
degenerative  and  inflammatory  mischief  will  occur. 

Next  we  have  fibres  of  common  sensation  coming 
from  the  skin. 

Thirdly,  we  have  vasal  fibres  going  to  the 
vessels. 

And,  lastly,  we  have  fibres  of  special  sensation  ; 
in  this  case,  of  course,  coming  from  the  teeth. 

Then  all  nerves,  so  far  as  we  know,  are  them- 
selves provided  with  fibres  of  common  sensation, 
that  is  to  say.  fibres  which  terminate  in  end-organs 

in  tin1  sheath  of  the  trunk  of  the  nerve,  and  which 
o-ive   it   common    sensation.       This   fact    is    a    com- 

paratively   novel    one;    it    was   foreshadowed  by 

.Mr.  .1.   Marshall  in  his  lirad-haw    Lecture  for   I 

and  anatomically  demonstrated  by  myself  in  1 885/ 

Xow    the   problem    for    us    to-night    is,    ran    we 
•    .M.  dioo-Chiru  ■gioal  8 
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diagnose  between  irritation  affecting  the  trunk  of 
the  nerve,  and  that  affecting  its  terminations  ?  This 
is  the  point  upon  which  I  ask  your  assistance,  for, 
as  I  said  just  now,  I  have  no  experience  of  the 
initial  stages  of  the  trouble,  the  time  at  which  it 
is  most  important  that  a  correct  diagnosis  should 
be  made  ;  and  conclusions  based  upon  the  symp- 
toms of  the  later  periods  of  the  disease  may  not 
be  altogether  reliable  when  applied  to  explain 
those  of  earlier  stages.  But,  speaking  from  the 
point  of  view  of  cases  as  I  have  seen  them  myself, 
it  has  occurred  to  me  that  there  are  some  points 
that  may  help  us  to  attempt  a  diagnosis  of  this  sort. 
If  the  mischief  affects  the  termination  of  the 
nerve,  it  will  be  clear  that  there  can  be  no 
changes  in  parts  which  are  supplied  by  other 
branches  of  the  nerve,  except  through  reflex 
action.  For  instance,  we  should  not  expect  to 
get  wasting  of  one  side  of  the  face  as  the  result 
of  neuralgia  commencing  in  the  teeth,  or  if  this 
did  occur  it  would  be  very  slight.  But  if,  on 
the  other  hand,  the  mischief  should  be  somewhere 
in  the  trunk  of  the  nerve,  one  would  expect 
these  trophic  changes  to  occur.  And  I  believe 
that  this  is  the  case.  In  short,  that  pain  which 
is  of  reflex  origin  is  not  accompanied  by  obvious 
changes  in  the  parts  to  which  the  pain  is  n  ferred, 
whereas  pain  which  is  due  to  disease  of  the  trunk 
of  the  nerve  usually  is. 
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Now  whal  are  these  changes  ?  I  have  spoken  of 
wasting,  but  there  are  various  other  pathological 
conditions  which  maybe  met  with.  The  patient 
whom  I  last  operated  on  presented  some  of  these 
in  a  very  marked  degree.  The  lower  lip  was 
greatly  swollen  and  very  sensitive,  the  skin  being 
glazed  and  shiny.  The  same  thing  was  noticed  by 
Mr.  Walsham  in  his  report  of  two  cases  "I"  this 
kind.  The  condition  is,  of  course,  primarily,  a 
vascular  one,  and  instead  of  this  state  of  chronic 
congestion,  the  vessels  may  be  at  one  time  dilated, 
and  at  another  in  just  the  opposite  condition.  So 
much  for  the  trophic  and  vaso-motor  fibres. 

Next  as  to  common  sensation.  It  is  of  course 
true  that  in  an  ordinary  case  of  toothache  the 
pain  may  radiate,  not  only  from  the  part  affected, 
but  may  affect  all  the  branches  of  the  fifth  nerve, 
thus  producing  hyperesthesia  reflexly.  Now  if 
the  disease  is  in  the  trunk  of  the  nerve  yon  may 
find  the  skin  hyperaesthetic  at  one  place  and 
anaesthetic  at  another.  Is  this  condition  of  real 
objective  anaesthesia  known  to  you  as  occurring 
reflexly  from  dental  irritation? 

There    is   another    very   important    variety 
hyperesthesia,  which,  bo  far  as  1  am  aware,  is  only 
met  with  when  the  disease  is  in  the  trunk  of  the 
nerve,  viz.,  when  gently  touching  the  skin  < . 
extreme  pain,  whilsl   if  you  press  firmly  it  ca 
no  pain   at    all.      This   is   a   wry  striking  form   of 
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hyperesthesia,  and  one  that  is  well  known,  but  has 
never  been  explained. 

I  say  nothing  here  with  regard  to  the  pain,  the 
whole  malady  in  the  patient's  view  of  the  case,  as 
I  shall  speak  specially  of  it  directly. 

As  the  result  of  disease  of  the  teeth  we  may 
have  hyperesthesia  in  varying  degrees,  and  in  this 
connection  I  would  ask  for  information  whether  in 
those  cases  in  which  the  pain  is  distinctly  removed 
by  extraction  of  a  tooth  and  then  observed  to 
recur  in  the  next,  whether  there  is  any  difference 
in  the  patient's  feelings  ?  is  the  pain  of  the  second 
tooth  an  exact  repetition  of  that  of  the  first,  begin- 
ning in  the  same  way  and  going  through  the  same 
course  ?  Because  in  that  case  a  priori  it  would  be 
probable  that  you  were  dealing  with  a  case  of  local 
affection,  and  perhaps  it  would  then  be  good  policy 
to  continue  with  the  extractions.  But  this,  as  I 
have  said,  is  one  of  the  points  which  I  only  raise 
in  order  to  learn  your  opinion. 

Next  suppose  we  take  up  the  character  of  the 
pain  and  analyse  its  worth  as  a  means  of  diagnosing 
the  two  conditions  more  clearly.  And,  first,  as  to 
the  origin  of  the  pain,  where  does  it  appear  to  arise 
first? 

In  the  fi~3l  case  I  spoke  of  the  pain  was  described 
as  arisini  a  the  bone.  I  find  that  in  the  majority 
of  the  cas,-s  the  patient  says  it  begins  in  the  teeth, 
but  in   some  cases  it   begins  iii  the  bone,  and  in 


280       NOTES  ON  THE  PATHOLOGY  OF 

others  in  the  skin.  Some  help  may  be  obtained  from 
observations  of  this  kind.  If  the  patient  si 
distinctly  that  the  pain  begins  in  the  bone,  and 
from  there  goes  to  the  teeth,  may  we  aol  conclude 
that  the  disease  is  in  the  trunk  of  the  nerve,  and 
at  all  events  after  extracting  one  or  two  teeth, 
should  we  not  stop  and  turn  our  attention  to  the 
trunk  of  the  nerve?  So  also  if  the  pain  appears 
distinctly  to  commence  in  the  skin  and  only 
subsequently  affects  the  tooth,  this  would  point  to 
beginning;  in  the  trunk. 

Finally,  if  the  pain  is  primarily  referred  by  the 
patient  to  the  teeth,  it  may  be  due  to  thou  or  it 
may  not.     It   may  be  that   the   pain   is   referred 
wrongly,  just  as  we  feel  pain  in  the  little  6 
when  we  strike  the  ulnar  aerve  at  the  elbow. 

And  so  we  come  to  the  next  point,  namely, 
mode  of  origin  of  the  pain.  I  suppose  it  is  within 
the  experience  of  all  here  that  it  is  not  always 
possible  to  find  out  from  the  patient  what  was  the 
original  c;iuse  of  the  mischief.  One  will  say  thai 
it  arose  from  a  bad  tooth,  another  that  it  was 
brought  on  by  mental  worry,  another  ascribes  it 
to  mid,  another  to  injury,  and  so  on.     Certainly 

L    have   no!     yet    been   able    to    find    any    common 

mode  of  origin.  But  here  again  my  experience 
i-  extremely  Limited,  and  1  should  be  glad  of 
further  information.  1  think,  however,  that  if  the 
pain  begins  gradually,  and  there  are  diseased  teeth 
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in  the  neighbourhood  of  the  seat  of  origin  as 
described  by  the  patient,  we  may  conclude  that 
there  is  at  least  some  probability  that  the  teeth  are 
the  primary  source  of  the  mischief.  But  if  the 
pain  comes  on  suddenly  it  is  more  likely  that  the 
disease  is  in  the  trunk  of  the  nerve. 

Then  with  regard  to  the  character  of  the  pain. 
If  it  be  constant  it  would  seem  in  most  cases  to 
be  of  peripheral  origin,  whilst  if  it  is  intermittent 
the  cause  is  more  probably  in  the  nerve  trunk.  But 
in  a  very  severe  case  both  constant  and  intermittent 
pain  may  be  present  at  once,  and  consequently  these 
distinctions  may  appear  not  to  hold  good.  Thus 
in  the  last  case  I  quoted,  the  worst  I  have  ever 
seen,  the  neuralgic  pain  was  distinctly  intermittent. 
For  a  few  minutes  the  patient  had  relief  from  it, 
though  she  still  complained  of  a  constant  pain 
in  the  vertex  of  the  head,  due  no  doubt  to  the 
general  neurasthenia.  The  point  to  determine  is, 
of  course,  whether  the  primary  neuralgic  pain 
itself  is  constant  or  intermittent. 

Fourthly,  with  regard  to  the  exciting  agents.  If 
you  find  that  the  pain  is  brought  on  most  commonly 
by  movement,  this  would  seem  to  be  characteristic 
of  affection  of  the  trunk  of  the  nerve.  The  patients 
on  whom  I  have  operated  all  staled  thai  movement 
of  the  jaw  specially  brought  on  the  pain.  Opening 
the  jaw  to  eat  or  to  speak  brought  on  pain  ;  and  I 
secured  temporary  relief  to  one  of  them  by  tying 
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up  the  jaw  with  carefully  padded  bandages.  So 
far  as  I  am  aware,  the  effect  of  movement  in  caus- 
ing attacks  of  pain  is  not  so  great  in  cases  where 
this  is  due  to  peripheral  irritation,  and  it  must  be 
obvious  that  the  action  of  tin;  muscles  in  opening 
or  closing  the  jaws  must  press  upon,  and  the  move- 
ment of  the  bone  must  stretch  and  relax  tin*  nerve, 
and  thus,  if  it  be  inflamed,  give  rise  to  pain. 

I  do  not  think  we  can  attach  much  importance 
to  the  effect  of  other  exciting  agents.  A  patient 
will  tell  you  at  one  time  that  cold  brings  on  the 
pain,  and  at  another  that  heat  does,  so  that  QO 
general  conclusions  can  be  drawn  from  these  facts. 

Fifthly,  I  think  that  the  extent  of  the  pain  is  a 
very  important  indication.  If,  in  addition  to  the 
fact  that  you  have  Bevere  pain  over  the  area  of 
distribution  of  the  aerve,  you  find  also  distinctly 
tender  spots  along  the  course  of  its  branches,  this 
is  an  indication  thai  the  whole  nerve  is  in  a  state 
of  hypenesthesia,  and  that  the  primary  soun 
the  pain  is  inflammation  of  its  trunk.  We  must, 
however,  be  on  our  guard  against  the  several 
fallacies  referred  to  before  which  may  creep  in 
here.  This  referred  pain  may.  of  course,  easily 
have  a  peripheral  origin. 

Finally,  1  should  like  to  make  a  few  remarks 
about  Treatment.  1  have  endeavoured  to  lay  before 
you  wry  briefly  the  outlines  upon  which  we  can 
discuss   the   probable   origin   of  the   pain,  and  this, 
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of  course,  has  a  very  practical  bearing  on  the 
treatment.  In  a  certain  number  of  cases  extraction 
of  teeth,  or  the  removal  by  other  means  of  sources 
of  dental  irritation,  may  bring  about  a  cure. 

But  as  regards  treatment  in  those  cases  in  which 
extraction  has  not  been  followed  by  any  lasting 
improvement.  I  have  seen  such  cases  treated  by 
drugs,  such  as  opium,  ether,  cocaine,  croton- 
chloral,  &c,  but  all  fail  sooner  or  later.  One 
patient  took  opium  to  the  amount  of  thirty  grains 
per  diem,  and  another  took  twenty-three  grains,  but 
at  last  it  ceased  to  produce  any  effect,  Alcohol  will 
relieve  the  pain  at  first,  but  the  effect  soon  wears 
off,  and  then  it  exacerbates  it.  I  have  tried  sub- 
cutaneous injection  of  ether,  but  with  the  same 
result.  Cocaine  does  better,  but  it  also  fails  after 
a  time.  Croton-chloral  has  proved  the  mosl 
useful  remedy  I  have  yet  seen  tried.  I  may  add 
that  in  some  cases  morphia  seems  actually  to  make 
the  pain  worse,  and  a  practical  objection  to  subcu- 
taneous injection  of  all  kinds  in  these  eases  is  that 
the  introduction  of  the  needle  is  very  apt  to  bring 
Oil  an  attack  of  pain. 

Withrcjard  to  surgical  treatment.  I  think  that 
experience  has  now  made  it  clear  that  nerve- 
stretching  should  nut  be  performed  on  the  branches 
of  the  fifth  nerve,  although  the  results  following  its 

application  to  other  nerves  are  very  satisfactory. 

As    regards    the   fifth   nerve   it    oilers  just  as   many 
Vol..   XIX.-      VIII.  Y 
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risks  as  the  operation  of  avulsion,  and  the  pain 
invariably  recurs.  Avulsion,  on  the  other  hand. 
is  much  more  successful — in  fact,  it  generally  cures. 
Of  course  I  must  not  take  up  your  time  by  dwell- 
ing upon  the  details  to  be  attended  to  in  carrying 
out  surgical  treatment,  but  allow  me  to  say  thai 
from  seeing  the  operation  performed  under  different 
circumstances,  I  believe  that  success  greatly  de- 
pends on  the  efforts  one  makes  to  secure  primary 
union.  The  cases  in  which  the  operation  lias  not 
been  successful  have  almost  invariably  been  those 
in  which  the  wound  has  been  slow  in  healing.  Of 
course  I  am  referring  to  cases  in  which  the  whole 
nerve  has  been  removed,  and  not  to  incomplete 
operations. 

Lastly,  as  regards  the  effect  of  the  operation  on 
the  parts  and  on  the  patient.  Of  course  it  was  to  be 
feared  that  the  removal  of  the  nerve  might  interfere 

■ 

with  the  nutrition  of  the  parts  .supplied  by  it,  but 
as  a  matter  of  t'aet  I  have  not  seen  any  bad  effects 
follow.  The  areas  supplied  by  the  various  branches 
of  the  fifth  are  really  remarkably  limited,  that 
supplied  by  the  infra-orbital  nerve,  for  instance,  i- 
very  small.  Fortunately,  also,  the  branches  which 
are  most  often  affected  in  this  way  are  not  those 
which  supply  the  most  important  parts.  The 
ophthalmic  division  of  the  fifth,  the  resection  of 
which  might  be  followed  by  serious  trophic  chai 
being  rarely  the  seat  of  mischief. 
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But  I  really  came  here  to  ask  for  information 
not  to  give  it.  The  information  I  particularly 
wish  for  is  respecting  the  character  of  the  pain, 
the  primary  seat  of  the  disturbance,  the  mode 
of  onset,  the  cause  of  its  excitement  or  origin,  and 
the  possibility  of  the  affection  of  other  branches  of 
the  nerve  in  such  instances  of  the  commencement 
of  the  evil  as  have  come  under  your  notice. 

I  have  only  been  able  in  the  time  at  my  disposal 
to  touch  upon  the  principal  points  which  seem 
likely  ultimately  to  lead  us  to  a  full  appreciation 
of  the  causation  and  pathology  of  this  extremely 
painful  affliction,  but  if  these  points  relating  to 
the  earlier  stages  of  the  disease  can  be  cleared  up 
by  the  wide  experience  of  the  members  of  this 
Society,  I  think  we  shall  make  a  very  great  step 
forward. 


y  2 


(     280     ) 
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The  Pebsideni  said  that  though   Prof.  Horsley  had  si 
that  he  bad  brought  forward  the  Bubject  with  the  view  of 
obtaining  farther  information,  be   (Mr.   Tomes)    would  not 

take   liiin  at    his  word,  but  would   prefer  to  ask  him  :i   few 
questions. 

There    was   one   fact    in    connection    with    these    neuralgia 
cases  which  had  always  been    a    great    puzzle  to  him,  and    one 

of  which  he  had  never  been  aide  to  give  a  satisfactory 
explanation.  He  hoped  Prof.  Horsley  might  be  able  to 
throw  some  light  upon  it.  lie  could  never  quite  onderstand 
how  it  was  tliat  great  relief  was  often  obtained  in  these 
imm's  by  doing  the  wrong  thing,  by  doing  something  which 
subsequent  experience  of  the  case  showed  could  not  have 
touched  the  root  of  the  evil.  For  instance,  the  firs! 
would  be  to  cut  down  npon  t  he  inferior  dental  nerve  near  the 
mental  foramen  and  remove  half-an-inch  of  it.  This  would 
very  probably  stop  the  pain  for  a  few  weeks.  Then  it 
returns  as  badly  as  before,  so  yon  drill  into  the  canal  and 
destroy  the  nerve  in  the  neighbourhood  of  the  lower  wisdom 
tooth.  This  again  gives  relief  for  a  time,  but  the  pain  recurs. 
It  is  evident  that  neither  of  these  operations  have  reached 
the  true  seat  of  the  mischief,  yet  what  yon  have  done  has 
arrested  the  pain  for  the  time    being.      He    had    in    mind    the 

case  of  a  man  for  whom  the  nerve  was  first  divided  at  the 

mental  foramen.      This    gave    him    great    comfort  for   a  time; 
he    was    able    to    eat,    talk,  and    shave    without     pain.       Hut    a 

relapse    occurred,  and    the   nerve   was    then   destroyed    by 

drilling    into   the   inferior  dental    canal.       This   get    him    per- 
fectly right  for  eight    months,  when    the    pain    returned,  and 

he  came  begging  that  the  operation  might  be  repeated.    The 

drill  was   accordingly  run  down  upon  the    nerve   in  the   same 

place,   but    without    doing    any   good.       Subsequently,   the 

patient    went    to    Mr.    Durham,    who    exposed     the    nerve    by 
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dissection  inside  the  jaw  near  its  entrance  into  the  dental 
canal  and  stretched  it  forcibly.  This  also  did  good  for  a 
time,  but  did  not  cure  the  patient,  who  was,  however,  after- 
wards lost  sight  of.  The  point  he  wished  to  put  to  Prof. 
Horsley  was  why  the  doing  of  ineffectual  operations,  such 
as  the  above  or  the  extraction  of  teeth,  so  often  did  good, 
though  subsequent  knowledge  of  the  case  showed  that  they 
could  not  have  reached  the  actual  seat  of  the  disease. 

There  were  some  cases  published  by  Dr.  Hodgin,  of  St. 
Louis,  which  did  not  appear  to  be  much  known  in  this 
country,  in  which  he  drilled  into  the  inferior  dental  canal 
from  the  alveolar  border  above  it.  About  half  of  these 
appeared  to  have  been  successful,  and  the  rest  failures. 

Then  there  were  some  operations  by  Prof.  Pancoast,  of 
Philadelphia,  to  which  his  attention  had  been  called  by 
Prof.  Gross.  Prof.  Pancoast  exposed  the  ascending  ramus 
of  the  jaw,  and  trephining  this,  reached  the  nerve  above  its 
entrance  into  the  canal,  but  he  did  not  appear  to  have  traced 
the  nerve  upwards  as  Prof.  Horsley  had  done. 

Prof.  Horsley  seemed  to  lay  great  stress  on  the  trophic 
alterations  which  were  seen  in  these  cases  as  an  indication 
that  the  mischief  was  in  the  trunk  of  the  nerve.  But  these 
trophic  lesions  were  by  no  means  always  met  with.  He  had 
himself  seen  three  cases  of  epileptiform  neuralgia  of  great 
severity,  in  which  these  changes,  if  they  existed  at  all,  were 
bo  inconspicuous  as  to  escape  observation.  One  of  these 
eases,  of  nine  years'  duration,  a  man  who  could  not  bear  to 
have  liis  Lips  touched  without  suffering  acutely,  was,  to 
everyone's  surprise,  ultimately  cured  by  electricity. 

There  was  one  other  point  in  Prof.  Horsley's  paper  which 
he  would  refer  to,  viz..  his  suggestion  thai  pain  of  an  inter- 
mittent character  was  indicative  of  disease  of  the  nerve 
trunk.  lie  (the  President)  thoughl  thai  all  dental  prac- 
titioners WOUld  he  familiar  wit  h  the  fact  th;it  intermissions 
occurred  in  cases  where  the  pain  was  clearly  of  peripheral 
origin;  intermittent  pain  was  indeed  rather  characteristic  of 

mischief  in  t  he  tooth   pulp. 

There  was  another  class  of  cases  with  regard  to  which  he 
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should  be  glad  fco  obtain  Prof.  Horsley's  opinion,  viz.,  ■ 

of  1 1 < ■  1 1 1 -: i ! •_; in  in  edentulous  jaws,  which  Dr.  Gt —  cured  by 
cutting  out  pieces  of  bone.  He  had  been  consulted  by  Mr. 
Canton  with  reference  to  a  case  of  this  sort,  and  advised 
drilling  some  holes  in  the  bone  -which  relieved  tin  pain  for 
a  considerable  time.  This,  of  course,  could  only  have  done 
good  by  altering  the  nutrition  of  the  part,  or  by  counter- 
irritation. 

Mr.  Henri  Weiss  said  he  had  only  happened  to  meet  with 
one  well-marked  case  of  this  affection.  The  patient,  a  man. 
had  perfectly  sound  teeth,  and  he  suffered  no  pain  unless 
something  touched  the  right  Bide  of  hie  face.  Contact  with 
the  skin,  and  especially  pulling  the  moustache,  at  once 
brought  on  a  severe  paroxysm  of  pain,  attended  with  water- 
bag  of  the  eyes,  and  injection  of  the  skin. 

Mr.  J.  8.  TlKNT.li  thought  that  the  mosl  important  part 
of  Prof.  Horsley's  paper  was  that  in  which  he  directed  the 
attention  of  members  to  certain  points  in  which  they  could 
help  him  in  his  endeavour  to  establish  a  diagnosis  of  this 
disease.  He  asked,  in  the  first  place,  for  further  information 
as  to  the  peculiarity  of  the  special  Bensibility  which  occurs 
in  patients  suffering  from  this  affection,  the  peculiarity 
consisting  in  the  tact  that  the  skin  is  exceedingly  sensitive 
to  soft  touch, whilst  the  same  amount  of  pain  is  imi  produced 
by  hard  pressure,  The  Bame  thing  was  seen  in  the 
The  practised  ophthalmic  surgeon  handled  the  eve  in  what 
appeared  to  be  a  very  rough  manner,  vet  he  reallj  caused  the 
patient  less  pain  than  the  timid  operator  who  approached  the 
eye  gently.     He  (Mr.  Turner)  had  often  noticed  that  these 

patients  would    shrink  when  the  ski,,  was   lightlj  touched    in 

the  neighbourhood  of  the  painful  spot,  especially  about  the 
alas  nasi,  and  men  had  to  give  np  Bhaving  on  this  account. 
Hut  if  firm  pressure  was  made  the  pain  was  not  felt  ;  the 
pressure    seemed    to   ohtund    the    pain.      In    the    operation   of 

nerve-stretching,  as  usually  performed,  there  was  a  good  deal 
iA'  nerve-pinching,  and  he  thought  this  nerve-pinching  had 
probably  as  much  to  do  with  the  destruction  of  sensibility 

as  the  stretchiiiLT. 
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There  were  many  obscure  causes  of  paiu  in  the  teeth 
which  rendered  the  diagnosis  of  its  central  or  peripheral 
origin  very  difficult.  He  had  in  mind  a  case,  which  occurred 
many  years  ago  in  the  practice  of  a  well-known  member 
of  the  profession,  now  deceased,  in  which  intense  pain  was 
brought  on  by  movement;  when  at  rest  the  patient  suffered 
little  or  no  pain.  A  tooth  was  at  length  extracted,  and  in 
the  canal  was  found  a  loose  piece  of  secondary  dentine,  the 
movement  of  which  when  the  patient  moved  had  caused  the 
pain. 

He  remembered  reading  a  lecture  by  Prof.  Marshall  some 
three  or  four  years  ago  in  which  a  description  was  given, 
with  a  diagram,  of  the  nervi  nervorum,  branches  which, 
springing  from  the  trunk  of  a  nerve,  ramify  in  its  sheath 
and  supply  the  nerve  itself  with  sensation.  It  was  the 
irritation  of  these,  through  their  end-organs,  which  caused 
the  pain  in  the  cases  referred  to  ;  and  supposing  one  of 
these,  springing  from  the  inferior  dental  after  it  had  entered 
the  bony  canal,  to  be  irritated,  this  would  in  some  measure 
account  for  the  cessation  of  pain,  referred  to  by  the  Presi- 
dent, which  occurred  when  the  wrong  thing  was  done,  and 
its  return  when  the  nerve  recovered  its  normal  condition  at 
the  portion  which  had  been  surgically  injured. 

Mr.  Stocken  said  he  had  some  time  ago  brought  before 
the  Society  two  cases  of  this  disease  which  had  come  under 
his  observation,  but  as  they  were  so  closely  related  to  the 
subject  cinder  discussion,  perhaps  he  might  be  permitted  to 
mention  them  again.  The  first  was  that  of  a  lady  who  had 
suffered  for  nine  years  from  a  very  severe  form  of  neuralgia. 
She  could  not  speak  without  great  distortion  of  the  features, 
one  eyelid  drooped,  the  tongue  was  swollen,  and  the  saliva 
ran  out  of  her  mouth.  She  could,  however,  always  obtain 
relief  by  assuming  the  recumbent  position,  and  she  enjoyed 
occasional  intermissions,  so  thai  she  was  tree  from  the 
attacks  during  nearly  half  the  year.  Still  they  invariably 
recurred  in  spite  of  all  sorts  of  remedies.      She  had  tried  sea 

voyages, galvanism,  and  homoeopai  by  ,  \\  it  bonl  success.  Seven 

teeth    had    been    e\t  racted,  and    the    rest  appeared  to   be    pet- 
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Eectly  Bound.     A.s  a  lasi  resort,  be  recommended  aconii 
gels  mium,  which  gave  her  complete  relief.     She  remained 
free  from    pain  for  two  years,  and  although  she  bad    had 

occasional  tlnvatenings  since,  they  had  always  yielded  to  tin- 
same  remedies. 

The  other  case  was  very  similar  as  regards  the  Bymptoms. 
The  teeth  were  sound  with  the  exception  of  m  canine,  which 
was  slightly  carious  and  sensitive.  He  removed  it  .-mil  found 
the  pulp  completely  disorganised,  consisting  almost  entirely 
of  an  agglomeration  of  e;tlcified  bodies  with  only  a  trace  of 
blood-vessels  near  the  apex  of  the  root.  She  was  relieved 
for  a  time,  hut  the  pain  retnrned  as  badly  a-  before,  ami 
after  living  in  suffering  lop  some  years  -he  died. 

Mi:.  Stores  Bennett  said  he  was  nol  quite  clear  as  to  the 
exaci   nature  of  some  of  the  questions  which    Prof.  Horsley 

had   put   to  the  meeting.       Jle  understood    him  to  say  that    he 

wished  for  information  as  to  whether  they  were  aware  of  any 
eases  of  trophic  lesions  of  distant  part-  which  were  distinctly 
referable    to    the    teeth  ?       Then   again    he    thought     I'     f. 

Horsley  asked  whether  they  were  in  the  hahit  of  noticing 
instances  of  pain  referred  to  distant  part-,  hut  which  was 
undoubtedly  due  to  irritation  in  the  teeth  ? 

With  regard  to  the  firsi  question,  he  had  a  very  distinct 
recollection  of  a  trophic  lesion  of  that  character  in  a  girl 
who  had  suffered  for  many  months  from  an  ulcer  of  the 
COrnea    which    had    Keen    treated    without    BUCCeSS    by    several 

Burgeons.  At  last  sheapplied  to  Mr.  Nunn.at  the  Middlesex 
Eospital,  who  expressed  an  opinion  that  the  ulcer  was  de- 
pendent on  the  delayed  eruption  i>\'  an  tipper  canine  tooth, 

and    that    it    would    disappear    when    the    tooth    was   erupted. 

hut   not   until  then.      Ami  this  proved  to  he  the  case,   foi 

when,  in    course    of    time,  the    canine    was    erupted,  the    oloei 

disappear  ed. 

With  regard  to  the  question  of  referred  pain,  he  thought 
all   must    he    familiar    with    the   occurrence    of   painful 
due   to   dental  irritation,  hut    situated    at  a  distance  from  the 
actual  source  .it   the  mischief.      Thus  it   was  common  to 

with  a  painful  Bpol  just   in  front  of  the  ear  in  cases  where 
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the  pulp  of  a  molar  tooth  was  exposed  or  pressed  upon,  or 
■whilst  it  was  being  treated  with  arsenic.  Painting  the 
surface  with  tincture  of  aconite  would  often  relieve  the 
local  pain. 

The  President  had  referred  to  cases  of  nerve  irritation  in 
which  treatment,  which  subsequent  experience  had  shown 
to  be  wrong,  had  nevertheless  given  relief.  This  brought  to 
his  mind  the  case  of  a  man,  aged  forty,  but  looking  many 
years  older,  all  of  whose  upper  teeth  had  been  extracted  for 
neuralgia  of  supposed  dental  origin,  but  with  only  temporary 
relief.  The  gum  was  then  incised,  and  the  bone  drilled 
into,  but  without  any  good  result.  Mr.  Henry  Morris  then 
cut  down  upon  the  infra-orbital  nerve  and  stretched  it. 
The  pain  again  returning,  he  opened  up  the  infra-orbital 
canal  and  removed  the  nerve  as  high  as  the  spheno-maxil- 
lary  fissure.  On  examining  the  nerve  after  removal,  Mr. 
Morris  found  on  it  some  small  fibrous  nodules  similar  to 
those  drawn  by  Prof.  Horsley.  This  operation  gave  relief 
tu  the  patient  which  the  previous  ones  had  failed  to  afford. 

He  quite  agreed  with  the  statement  made  by  the  President 
that  intermittent  pain  was  rather  characteristic  of  local 
mischief  in  the  teeth  than  of  a  lesion  in  the  nerve  trunk,  and 
that  it  could  not  therefore  be  relied  upon  in  the  way  Prof. 
Horsley  had  suggested  as  an  indication  of  the  mischief 
being  deep  instead  of  peripheral. 

Mi:.  S.  J.  Hutchinson  said  that,  following  the  President's 
example,  he  proposed  to  catechize  Prof.  Horsley  still 
further.  He  should  be  glad  to  know  what  was  the  exact 
nature  and  position  of  the  changes  which  he  found  in  the 
portions  of  nerve  which  he  removed?  Did  he  find  any 
calcareous  degeneration?     Could  he  say  thai    there  was  a 

distinct  local  change  in  the  structure  of  the  nerve  from  that 
which  it  would   present    in  a   healthy  state?       In  the   cases    he 

had  mentioned,  was  the  pain  confined  to  the  inferior  dental, 
or  did   it  alTect   other  branches  of  the  fifth  nerve?      Was 

there  in  these  cases  any  history  of  diseased  teeth  ?  And 
if  the  teeth  appeared  to  he  sound  when  removed,  were  anv 
of  the  in  found  to  contain  deposits  of  secondary  dent  inc  r 
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He  thought  thai  if  a  nerve  became  inflamed,  the  evidi 
of  irritation  would  probably  be  more  marked  in  thai  part 
which  was  contained  in  a  rigid  bony  canal  than  they  would 
he  elsewhere.  The  branches  of  the  fifth,  which  gave  rise 
to  the  must  Bevere  suffering,  the  infra-orbital  and  inferior 
dental,  both  passed  through  bony  canals,  and  it  Beemed  to 
be  clear  that  there  was  no  prospecl  of  curing  the  neuralgia 
except  by  operating  on  the  nerve  above  this  pari  of  its 
course.  But  what  was  the  original  cause  of  this  irritation? 
Was  it  really  peripheral  or  central?  He  was  dispoi 
think  that  it  was  in  most  cases  peripheral  at  tin  outset,  and 
that  it  spread  upwards,  affecting  the  nerve  higher  np  later 
on.  It  mighl  arise  from  calcification  of  the  tooth  pulp. 
from  pressure  produced  by  the  cicatrix  after  the  extraction 
of  a  tooth  (which  had  been  shown  by  Prof.  Gross  t<>  be  a 
not  uncommon  cause  of  persistenl  neuralgia  ).  or  to  irritation 
set  up  by  decayed  or  misplaced  wisdom  teeth.  Had  Prof. 
Horsley  met  with  any  evidence  winch  would  lead  him  to 
favour  this  view  ? 

Mi:.  Betts  said  lie  could  adduce  from  personal  experience 
evidence  in  support  of  the  statement  that  peripheral  irri- 
tation mighl  cause  pain  far  away  from  the  actual  scat  of 
irritation.  He  suffered  at  one  time  from  supra-orhital 
neuralgia,  which  continued  fur  six  months  in  spite  of  medical 

treatment,  and  he  was  quite  at  a  Loss  to  account  for  it.  At 
last  an  upper  lateral  incisor  became  tender.  He  had  the 
nerve  extirpated,  and  the  neuralgia  was  at  once  cured. 

.Mi:.  AlSHLEI  1  >  \i;i;i  I  I  remarked  t  hat  there  were  two  cl 
of  cases  in  which  it  was  common  to  nicct  with  "ref( 
pain."      It    was    frequently    met    with    in    cases   of   decay  in   a 

wisdom  tooth;  the  pulp  might  be  actually  exposed,  yet  the 

patient  did  not  complain  of  pain  in  the  tooth,  hut  of  pain  in 
thi'  neighbourhood  of  the  ear  or  near  the  tcinporo-niaxillnrv 
articulation.       Hut    if  the    tooth    was    extracted,  the    pain  was 

at  once  relieved.     The  other  class  of  cases  were  those  in 

which  a  portion    of  the    pulp   of   a    BOUnd    tooth  died,  and  Lfa> 

collecting   in    the   pulp   cavity,  exercised    pn  d    the 
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living  part  of  the  pulp,  and  gave  rise  to  pain  at  a  distance 
which  might  easily  be  attributed  to  some  lesion  of  the 
trunk  of  the  nerve. 

Pkof.  Horsley,  having  been  called  upon  by  the  President 
for  his  reply,  said  he  had  first  to  express  his  thanks  for  the 
knowledge  of  many  important  facts  which  he  had  gained 
during  the  discussion.  He  had  been  invited  to  give  almost 
a  second  paper;  it  was  of  course  impossible  for  him  in 
the  time  at  his  disposal  to  answer  fully  all  the  questions 
which  had  been  raised,  and  he  would  therefore  only  refer  to 
one  or  two  points  which  he  had  not  made  clear. 

First  with  regard  to  the  undoubted  fact  that  an  operation 
upon  the  extremity  of  the  nerve  might  give  relief  for  a  time, 
even  though  it  evidently  did  not  touch  the  seat  of  the 
mischief.  The  operation  in  this  case  might  conceivably  act 
in  one  of  two  ways.  It  might  act  by  strong  "  counter-irri- 
tation" at  the  end  of  the  nerve.  Prof.  Gross'  operation  of 
drilling  belonged,  he  thought,  to  this  category.  Or  it  might 
be,  as  Mr.  Hutchinson  had  suggested,  that  in  some  of  these 
cases  the  mischief  began  peripherally  and  extended  upwards 
along  the  nerve,  a  creeping  peripheral  neuritis,  which  to 
judge  by  analogy  was  quite  possible.  If  so  the  successive 
extirpation  of  the  peripheral  portions  of  the  nerve  would 
give  temporary  relief. 

The  President  had  remarked  that  trophic  lesions  might  be 
absent  even  in  some  severe  cases  in  which  the  nerve  trunk 
was  involved.  He  was  aware  of  this,  —  it  had  been  so  in  one 
of  his  own  cases, — and  he  had  no  explanation  to  oiler. 

It  was  of  great  interest  to  him  to  learn  that  the  severe 
pain  due  to  inflammation  of  the  pulp  might  be  distinctly 
intermittent, — suddenly  and  completely  disappearing  and  then 
recurring  again,  presenting  in  Facl  the  typical  epileptiform 
character.  This  fad  certainly  increased  the  difficulties  of 
early  diagnosis  considerably. 

"N\' i  1 1 1  reference  to  .Mr.  Hutchinson's  question  as  to  the 
condition  of  the  teeth  in  his  eases  when  they  wen- extracted, 
he  was  sorry  that  he  could  -jive  no  information.  The  patients 
did  not   conic    under  his    notice    until    a    lone   time  alter  the 
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teeth  had  boon  removed,  in  one  case  noi  till  seven  yean  after, 

whilst   the  shortest    interval   was    three  and-a-half-via  r-.       As 

regards  the  question  raised  with  reference  to  the  wisdom 
teeth,  this  was  just  one  of  the  points  upon  which  he  came  to 
ask  for,  rather  than  to  give,  information, 

The  cases  mentioned  by  Mr.  Stocken  were  extremely 
valuable;  it  was  of  urea t  interest  to  him  to  learn  that  after 
so  long  a  duration  as  nine  years  of  Buffering  a  Bevere  case 
could  be  cured  by  drngs. 

With  respect  to  Mr.  Storer  Bennett's  ease  of  ulcer  of  the 
cornea,  he  was  aware  of  many  published  cases  of  disturb- 
ances of  distant  parts  produced  by  peripheral  irritation,  but 
not  necessarily  trophic.  The  question  he  wished  to  ask  with 
regard  to  instances  of  trophic  changes  -was,  under  what 
circumstances  do  these  occur  mosi  commonly  ?  If  yon  have 
a  case  of  severe  neuralgia  (so-called)  distinctly  due  to 
disease  of  the  teeth,  do  you  find  trophic  disturbance!-  He 
suspected  that  this  would  be  answered  in  the  negative. 

Then  again  with  reference  to  "painful  spot-."  He  was  well 
acquainted  witli  "referred  pain,"  indeed  he  had  observed 
it  in  himself, — but  though  this  mighl  be  accompanied  by  a 
certain  amount  of  local  tenderness,  there  was  nol  the  extreme 
sensibility  to  local  pressure  which  was  met  with  in  tin 
of  neuralgia  of  the  nerve  trunk  to  which  lie  had  referred. 

As  to  the  changes  found  in  the  portions  <»f  nerve  which 
he  had  removed,  their  was  in  all  cases  greal  overgrowth  of 

fibrOUS  tissue  in  the  nerve,  or  wliat  wa-  generally  called 
sclerosis.  This  lesion  was  evidently  the  resuli  of  chronic 
inflammation.  He  believed  that  the  origin  of  the  mischief 
was  generally  in  that  pari  ><(  Hie  nerve  which  was  contained 

in  the  bony  canal,  and   it   was  On  that  account  thai  he  proposed 

that   the  nerve  should  be  divided  and  removed  above  that 

part   of  its  Course. 

As    t"    'he    possible    causation    of    the    disease    he   could  not 

Bay  anything;  this  was  another  of  tin-  points  en  which  he 

SOUghl   information. 

lb-  would  only  add  that  the  operation  which  he  had 
described  was  not  so   severe  as    it    sounded.      In  proof  of  this 
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he  would  hand  round  a  photograph  of  the  second  case  taken 
five  days  after  the  operation,  and  showing  the  wound  healed. 
Of  course  without  antiseptic  precautions  these  operations 
would  be  very  formidable,  and  perhaps  hardly  justifiable, 
but  thanks  to  the  teaching  of  Sir  Joseph  Lister  and  others, 
the  risks  were  not  such  as  to  cause  much  anxiety. 

The  President  said  he  had  great  pleasure  in  conveying 
to  Prof.  Horsley  the  thanks  of  the  Society  for  his  able  and 
suggestive  paper  on  a  subject  of  great  practical  interest  to 
the  dental  profession.  He  trusted  that  before  very  long  a 
satisfactory  solution  might  be  found  to  this  difficult  question 
in  diagnosis,  which  had  been  hitherto  somewhat  of  an  oppro- 
brium to  both  surgeons  and  dentists  alike. 

A  cordial  vote  of  thanks  was  also  due  to  Mr.  R.  J.  Larking 
for  the  valuable  collection  of  fossil  teeth  which  he  had 
presented  to  the  Society,  and  also  to  Messrs.  Henri  Weiss, 
Storer  Bennett,  Bridgman,  and  other  contributors  of  Casual 
Communications. 

The  next  meeting  of  the  Society  would  take  place  on 
Monday,  November  7th,  when  they  were  promised  a  paper 
by  Mr.  J.  Bland  Sutton  on  "  Odontomes,"  together  with  other 
business  of  which  due  notice  would  be  given. 

The  Society  then  adjourned. 
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